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PREFACE. 



T may he expected 1 fhould here 
give tbe Reader fome Account 
of tbe enfuing Treatife, mart 
than is done in tbe Title-Tage ; 
and <f tbe Motives tbat induced 
me to pullijb it. I tbink it 
needle fs to enumerate tbe particular Advan- 
tages tbat accrue to Mankind from tbe Effetis 
ef Mathematical Learning in general; there- 
fore Jhall only give tbe Rea fins for my fir ft pub- 
lifting tbis Compendium, (Anno 1695.) 

Having many Tears ago made fome pro- 
gress in thofi Studies, efpecially in AjgArai 
tbe which I perceived to be fo very ufeful in 
tbe whole Series of tbe Matbematicks. ; tbat 
As * 
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I concluded it might jufily be called the Ker- 
nel or Seed (as it were) of thofe Studies • and 
therefore me may adventure to fay, Hhat 
whoever makes himf elf once Mafter (tfrbat 
Science, it will give him fucb a Habit of ckfe 
Thinkings and true Reafoning in that fort 
of Learning, that he need not he afraid to 
Venture upon any ^Branch thereof) becaufe His 
a Science by which the mojl Abftrufe or ^Diffi- 
cult TrobfemS) either in Numbers, or Geo- 
metry, are not only rcfohed, but demonftra- 
ted: And* therefore His fometimes called A- 
rithmetick in Specie, (as by 2)r. Wallis ;) and 
fomtetintes His cAlPd Modern Geometry ; par- 
Hcftlarfy. the Learned and Ingenious Mathe- 
matician Dr. Halley, the Royal Jftronomer, 
writes thus of it : 

• *£be Excefoncy of the Mvd&n Qe<mctr$ 
(Meaning Algebra) is in notbiM more tvi- 
denti^fairbbe) than in tbofe full and ade- 
quate SotmUns it etv&s to 'Problems ; reprc- 
fititing all fbe fojpble Cafes at one View-, 
and in owe General theorem many times 
comprehending whole Sciences ; winch being 
deduced into Propojitwn* at length, and 
demOnft)' at ed after the manner of the An- 
tients, might very &0M become the Subjects 
of large Treatifes : For whatfoever Tbeo- 
refafikts the weft complicated 'Problem of 
the Kind, does with a due Rednttim reach 
all the Subordinate Cafes* 

Ken 



Here you have the Opinion of one of the 
mofi Eminent Mathematicians in Europe 
concerning Algebra ; and as a Confirmation 
thereof ] he hath given an undeniable Infiance 
in the itofitrine of fDieptricks, for finding 
the Foci if Optick Glajfes univerfalty. Vine 
Phil.Tranf. Numb. 20^. 

'Tbefe 'Truths have often can fed me to won* 
der that fb valuable a Science was not more 
taken notice <f, efpecialiy amongfi fitch Ter- 
fins, as had both a Genius and Fancy that 
way. 3ut when Iconfider y d that there were 
(in thofe days) but few Sooks in Eftglifh 
which treated on that Subfeti ; and thofe 
were either in targe Votumes (as KerfeyV 
Works in Folio;) or if otherwife, they were- 
wrote in ambiguous Terms, hard to be under- 
flood, (as Mr. Oughtred'x Key to the Mat he- 
maticks :) Sb that many who had a defire of 
gaining feme knowledge in that Art, per hap Jf 
either wanted Time, or other Conveniences* 
fu it able to the perufal offuch Juthors : Jnd 
net only fb, hut Toe heard fever al Ingenious 
Terfons (pretty well vers* d both in Geometry 
and JfiroTwrnv) fay they wholly declined med- 
dling with Algebra, becaufe of the ^Difficulty 
ef ' Refohing Adfetted Equations above the 
Uhird Tower into Numbers ; there never ha* 
mng been any Method prefcribed for perform* . 
ing that difficult Tart, until Mr. Jofeph. 
Raphfon publififd a Zraffi in Latin (1690) 
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by the Title of Analyfis Univerfalis ; which 
did in a great meafure anfwer what was be- 
fore wanting^ but not without fome 'Diffi- 
culties. 

The fe Confederations prevailed with me to 
think* that if there were fome fmall Urea- 
tife in Englilh, which began with the firft 
Rudiments of Algebra, and proceeded gra* 
dually on through the fever al parts (f it 9 
plainly fhewing how to form 9 ana bring any 
Troblcm to an Equation^ and then to refohe 
thai Equation into Numbers, tho* it were 
never fo high or adfetled, with Eafe and Ex- 
pedition ; fuch a foeatife mufi needs be very 
acceptable to all tbofe who bad a defire of 
being acquainted with that Myfierious Sci- 
ence. 

For thefe Reafons, join'd with a Willing' 
nefs to promote Mathematical Learning, 1 
a\id (according to the beft of my Abilities) 
compofe this Compendium ; contracting it, 
into as. narrow a Compafs as pojjibly I could, 
both for the Conveniency of Prtce, and that 
it might be a Pocket Companion. How well 
it hath anfwer 'd my Intentions, doth fully 
appear from the Reception it bath already 
found in the World : For tho y there were a* 
hove a Thoufand of them printed off in the 
firft Imprefjwn, yet in a Jew Tears it became 
fp fcarce, that it was/old for more than dou- 
ble the firft Trice. The which, and the fre- 
quent 
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que nt ^Demands for it, induced the "Book- 
feller to dcfire it might he reprinted : And 
in order to that, he prevailed with vie to 
revife and prepare it for a new Imprejfton; 
which accordingly I have done, and not only 
fo, but I have made fever al large Additions 
to it. 

Fir ft, There is prefixed (Jby way of Intro- 
duction) that XJfejul Tart of Numbers called 
Decimal Arithmct\ck,which was omitted and 
much wanted in the fir ft Imprejfton. 

'there is alfo added a whole Chapter of 
managing fitch Surd Quantities as may (anct 
often do) arife in bringing 'Problems to an* 
Equation. 

4 

1 have added fever al pleafant Arithmeti- 
cal Qyeftions, &c. But above all, 

Inhere is added an Eafy Method of finding 
the Circle's 'Periphery and Area ; with the 
like for finding the Superficies and Solidity 
(f any Sphere or Globe ; all their 'Proportions 
being traced from the Original or firft Prin- 
ciples of Geometry, proved by a very plain 
and eafy T>emonftration. 

There are likewife added two different 
Methods of making Natural Sines and Tan* 
gents, demonftratea with Exa7#pks of their 
Calculations at large. 

Tbcfe 
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Tbefe, with federal other haprwmnts f 
the Reader will fad in the Algebra 'Part of 
this Treatife* 

To the fir ft Imprefton of that 'Parti there 
was annexed a port Appendix concerning 
Intereft and Annuities* to he performed by 
Akebraick "theorems only : which was rather 
tofawwhat night he done bythe Pen, with- 
out the help of a great many Tables of fetter ai 
Rates, than for common PraUice 

And therefore I reduced thofe Theorems into 
PraBical Rules exprefs'd in Words at lestgth, 
and printed them in a fmall Trail (Aono 
i 7l o) by the Title of Clavis Ufurae, &* Key 
%o Intereft, both Simple and Compound, &c 

That TraU the 'Boohfeller defirsd might he 
ioirid to the Algebra Part of this Treatife, 
inftead of the above mention* d Appendix. 

To this are added federal Theorems with 
their <Demonftrations ; and in order to ren- 
der the whole Sufinefs of Intereft and Anmt- 
ties plain and eafy to be underftood, ns ait 
exprefs'd in Words at length with Vartety 
of Examples in all their Cafes, both as to 
different Rates of Intereft, and Twos of 
payments, with all the Operations at largf, 
For altbo' Rules are never fo weli exprejsd 
in Words {according to the Awhers Sexje) 
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yet there may (and (ftea does) arife feme 
feeming Difficulties in them, which Exam- 
ples may help to explain and render eafy. 

'Thus you have an Account of the enfuinz 
'Pages, which I hope will be found Ufefut t 
according as it is intended and dejired 



CheHer, So T.NV, 
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INTRODUCTION; 

Confllling of 

Decimal Arithmetick. 

IH fe E. £ take for granted, *hat tM Rea- 
der is well acquainted with Vulgar A- 
fithmeflck, especially With tlie fbutf 
common Rules, viz. Addition, Sub- 
ftracllon, Multiplication, and Divlfion 
of Whole Numbers. 
Bat beeaiife the Calculations in th)* 
Tftttfifo, viz. both thofe in the Solution of Algebraicil 
Equations, a* alfo thofe in Cotnpttting of Itttereft, jfifi 
fCfluire a competent Knowledge of the abp+efaid* Rtfes 
in Detifriai Parts, whicli perhaps he is mt fit weft a4- 
qlttirited with ; I have therefore' thought it tattSkty 
in this Impreffion to give a bf ief account of thefft Rules; 
that fo he may not be Unprepared for What fellows. 

Note, The want of this *as complained of ^ .A* 
firft Imprwffion. - • 
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Sett. i. Notation tf Decimals. 

Any thing which is called One, (whether it be Coin, 
Weight, Meafure, or Time, &c.) as one Foot, one Hard, 
one iPound, one Shilling, one Tear, or one^jD^, &c- 
we conceive it to be divided into ten equal Parts, and 
every one of thofe Parts, are fuppofed to be fub-divfded 
into other ten equal Parts $ and fo on by a Decimal 
fDivifion Quiz, by Tens) dd infinitum* 

The Unit, or r, being thus divided by Imagination 
into 10 - ioo . iooo . or ioooo &c. equal Parts at plea- 
fure, any Number of thofe Parts may be as eafily ex- 
prefs'd and fet down as whole Numbers, they being only 
diftinguifhed and known from whole Numbers, by a 
Comma, or <point, as in the following Table : 



Whole Numbers. \ Decimal <Parts. 
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From this Table it does plainly appear, 
1. That, as whole Numbers ao increafe or become 
greater from the Unit's Place towards the Left Hand, 
by a ten-fold Proportion : fo Decimal Parts do decreafe 
or become lefs from the Unit's Place towards the Right 
Hand, in the fame Proportion, viz. by Tens. 
, 2. That the Decimal Parts are only feparated and 
known from Whole Numbers by a <Point, or Comma, and 
take their Denomination from their Diftance below the 
Unit's Place towards the Right Hand. 

{c,5 is 5 parts of Ten. 
0,2 5 is 2 5 parts of a Hundred. 
0^57 is tf57 parts of a TJmifand* &c 

,3- 
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3. Cypher % being annexed to ^Decimal Parts, alter 
not their Values $ that is, thdfe Cyphers do neither in- 
crease nor decreafe the Value of the Parts they are an- 
nexed to. 

Thus 0,5 0,50 Oj5oo 0,5000 £j7c. areeach of them 
but five tenth parts of a Unit or r. 

4. But Cyphers prefixed before ^Decimal Parts, do de- . 
create their Value, by removing them further from the 
Comma, or Unit's place. 

) r-c,5 is^ 5 parts of Ten. 

' Thus-so,o5 is* 5 parts of a Hu ndred. 

^0,005 is 5 parts of a <ithoufand t &c. 

Confequently the true Value of dXQecimal Parts is eafily. 
known by their diftance from theSfe/V; place (as above:) 
Which being well underftood, the following Rules will 
be found very eafy. 

Setl. 2. Addition and Subftra&ion qf 

^Decimals. 

Having fet down all the propofed Numbers in their 
refpe&ive places, viz. every Figure, as well of the Z)*- 
eimai Parts, as of the Whole Number}, direftly under- 
neath thofe of the fame Value, (or Name) which may . 
be very eafily done, if the Comma's, or feparating ¥<rints r 
are carefully placed direftly one under another : 

Jidd, or SvbdraB them as if they were all 
whole Numbers 5 and from their Sum, or Dif- 
Then^ ference, cut off, by the feparating Comma, fb 
many places of Decimal Parts, as there are in 
any pfthe given Numbers. 

Examples in Addition. 

I#et it be required to find the Sum of 4^25 and 2,45 

and 29, p, and 7,054. Thefe Numbers being rightly fet 

down will fland l/ 

Thus 43,2,5 Again 378,0009^ 

a,45 59,025 C Add 

a9»9 470,9 r ^ 

7*°54 92,0741 3 

Sum 82,654 Sum 1000,0000 

B % &x- 
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Examples in SuhjtrsEtiop. 

9tom J53,2j From 75,0^4 Prom 543»P ® 
Take . 4*9**5 Takq ^8,59^ Take 2^7,54* : 
Rem. 284,00' ' <*,49o 275,454. • 

m . 

ffofr, Jdditiw wd Sutyir*8hn du mutually prove e^h 
ethor, as in whole Numfars $ »f which I Uippofe it 
peedlefs to infert Examples. 

•* 

Seft, j. Multiplication ofDecimaju , 

« 

Wkei;|ier tfce FaBors (viz. the Numbers) propofed to* 
; mVtkiplied together, arc either all {Decimal Farts, or 
^e&mals joiw4 to whole Numbers, tpultijdy them toge- 
ther as jt they were all whole Kumars, and for thq 
frue /Pi/«£ of tKeir Produfl, obferve this Rule. 

Qdf '$$}%• fifawt) with % * Comitf, jf* many 




place 



_ Uces offoecimql fans ip the ^ProduEt as there 
Vare in both the factors counted together. 



«Wp|1?J' h 



ExaMplei 

4,5* 
> *,3 

.1178 * S*5 

*6tf$ 45« "5 

' : ' . $tnfa8 9 j,t * "8 j» 7,1 » 8 

Again, Let it be required to multiply 4575 into 7,54$; 
£nd 3^,4078 intof&tf. * T^» Wflctaiay ftand 

p ■ T 11 1 i 1 » 1 ji m ' 



* 7 4 3. 8 109*134 

$-$*$►* ~ '. 327*702, 

**««*. 145*31* 

n5f 1 1820390 

3 4 f*%& S S *p«x*>^* 1 5> 9 ? 8,8 04 j 4 







jbte, It fonetimes happens, that in 'Multiplying ? ms 
with Pfcrjs only, there will not be & many Figures m 
their Produft a* there ought to be Place* of Parts b* 
the Rule ; In that Cafe you muft fupply the Deleft 
by prefixing Cyphers* to their Produft. As in thefe 
foUowiAg • / • , 

Jifrtmples. 

x * 8 * 5 - 1 $g&8 

• ?°5>5 20831 

94*o ip4itf 

47 }Q ; ; *. | £944 

°><* 5 7 J 8 7 7 5 3***tf& 0,0008307808 

SDivifion of Zkcimrs U ferfbrmM in all refteS* lite' 
that of whole Numbers: And for difcovering the truo 
*W»* of the Quotient, oWerve this Gerie*aIiK*te. 

{2l&e //*<;« of 2)?<;imtl parts in the SDivifir and 
Quotient being counted' together, muft always be 
eguat ifi mmbet wVfr tt*ft in t»e SKvidted. 

Thk General Rule admits of foorCaJts. 
1 C/i/> j. Ttfbm the Pfe<*«<*f ZticimalpitXA in the 2)/- 
**/&r and SKvjdend at* e^Ual in number, them the Quo- 
tient wiJP Be all whole N&mfeera * As in the two follow- 
ing Examples. 

^Dividend. 
Pivifir 7,54 ) 7 * 4 6,3 * (947 the Quotient. 

O 7 ** O" * f 

• a 5 4 J 

5*7$ 
5278 



»* — ij ■ » »■ 



Jkgaiv, If it we *e required to divide %'&% 5 by 0^07 5 

^^ # ^JtVidbftd* 

SXvifor 0,0075 ) *,<*<>* 5 ( 35P Quotient* 

Cafe 
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Cafe i. When the Number of Places of Decimal Parts 
in the Dividend, exceed thofe in the Divifbr, cut off the 
£xcefs of Decimal Parts inrthe Quotient. 

Examples. 

7,54 ) 7M038 ( 9,47 And 0,75 ) 2,^25 ( 3,59 
Cafe 3. When there are not fomany places of Decimal 
parts in the Dividend, as there are in the Divifbr, then 
annex Cyphers to the Dividend, to make them equal, 
and the Quotient will be all whole Numbers : As in 
Cafe i. 

Examples. 
Let us fuppofe it were required to divide 15^5,7 by 
3,684 ; And 5tfi 5 by 5,784 5 the Work muft ftand thus, 
3,684)15^5,700(425. And 5,784)361 5,000(625. 

Cafe 4. If, after the Divifion is finifhed, there are not fb 
many Figures in the Quotient, as there ought to be Pla- 
ces of Decimal Parts, by the General Rule, you muft 
then fu£ ply their Defect, by prefixing Cyphers before * 
the Quotient Figures. 

Examples. • 

Let it be required to divide 3,5 53* ty 7 5* v * 
756 )*3,5 5 3 a ( 47 Here the Divifion being finifhed, 
302.4 there are but two Figures in the 

x uqi Quotient, whereas there ought to 

\ 1 9 a ^ ^ aur P^ aces °f Decimal rarts, 

~z — r— by the general Rule 5 therefore 

' ° ' two Cyphers muft be prefix d be- 

fore the Quotient Figures, thus 

0*0047 
That is, 756 ) 3,5532 ( 0,0047 is tbe true Quotient 
required. 

Suppofe it were required to divide 0,0007475 by 
0,575 5 viz. all Decimal. Parts: Then 
It will be 0,575 ) 0,0007475 (0,0013 the Quotient, l$c. 

Note, Multiplication and Divifvon do mutually prove the 
Truth of each other : That is, if in Multiplication 
you divide the PrnduS by either of theTaftprs, the 
Quotient will be the other faftor, if the Work be 
true. 
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So in Qivifvon s if you multiply the Quotient and 
the Divifor together, their Product {bting aided to what 
r emairf d after ZHviJiori) wjj| be the Dividend, if that 
Work be true. 

Sett. 5. To Reduce (or rather Change) Vul- 
gar FraBions into Decimal Tarts, and 
the contrary. 

r Annex Cyphers to the Numerator of the gi-. 

Rule < ven Fw&i™ h t ^ oen divide n ty the Ttenomina- 
j tor y and the Quotient will be the Decimal farts 
C fought. 

Examples. 
Suppofe it were required to reduce % into Decimal 
parts : Then it will 

be, 4 ) £,co (o r 7 5 the Decimal paijs required 5 
And \ is 0,5 Thus 2) 1,0 (0,5 the Decimal ? 
Or £ is 0,25 Thus 4)1,00(0,25 the Decimal. 

And thus may the Decimal parts equivalent to any 
known part, or parts of. Coin, Weights, Meafures, or 
3lf»re, &c. be eafily found, if you firft reduce the given 
parts of the Coin, or l'ime, &c. into a Vulgar Fra&ion 
whole Denominator is the Number of thofe known parts* 
contained in the Integer, and the given parts its Nume- 
rator. 

Examples in Coin. 

Suppofe it were required to find the Decimal Parts of 
a Pound Sterling, equal to 1 7 s. 6 d. 

Firft, becaufe 20 s. makes one Pound, therefore 175. 
is t| of a Pound 5 and becaufe there's 240 Pence in a 
Pound, therefore 6 d. is rU of a Pound. 

Then 20 ) 17,00 ( 0,85 is the Decimal of 175. 

And 24.0 ) 5,ooo ( 0,025 is the Decimal of 6 d\ 

Confequently their Sum 0,875 wil1 }* t ^ ie Decimal parts 
equivalent to 1 7 j. 6 d. as was required, &c. 

Example in 7*tme. 
Let it be required to find the Decimal parts equal to 

1 id Days. 

7 Firft, 



"tau 
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Firft, becaufe $tfj Days make a commoo Tear* 
fere iztf Days it $£* parts of a Year. 

Then 5*5 ) 126,0000 ( 0,3452 will Jie the I 
parts equivalent to 116 Days, £?£. 

• The/ like is to be underftood ul redwing or changing 
the kn&wft parts of any propofed Integer into Decimal 

?artc, equal to thofe known parts $ or at leafi & near the 
"ruth, as may be thought neceffary to approach. 
Now the contrary Operations to thefe, viz. to find the 
Value of any given Decimal part* of Coin or 7i/0£, £&?. 
is only the Converfe of the Wqrfc above, and may be per- 
formed by this following Rule* 

* 

« 

Multiply the giveH ^Decimal farts with fucb 
a Number of Units as am contained in the 
Rule -^ Integer to which the given Decimal does be- 
J long, and she PfoduR will be the Vfilue of fie 
4 V faid Decimal. 

Examples* 
1. Let 15,7875 fignify 25/. and the Decimal parts 
of 1 /. How many Shillings and Peace do thefe Decimal 
parts denote ? That is, How many Shillings aad Penco 
are equal to 0,7875 Decimal parts of a Pound Sterling* 

Firft, a 5,7 8 7 5 

Multiplied with »6 the Shillings in 1 /. 

Gives Shillings 1 5,7 5 o o and die Decimals of 1 s* 
Multiply with n the Pence in x s. 

150 

7 5 



+mmm 



Gives Pence 9,0000 ■ Hence the Aiifwer is, 

Thar 25 /. 15 s. yd. k thejame with 25,7875 Decimals 
of Coin. 

2. Siippofe the fame 15,7875 to fignify 1 5 Yeart, and 
the Decimal pans of one Tearj / How many Days, flbars, 
igc. would thofe Decimal part* denote ? 

Anfvoer 25 Tears, 287 Days, 10 Htoirs, and 30 Min* 



Thua 
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Thus 2 5,7 8 7 j 
Multiplied with 365 the Days in One Year. 



39375 
47150 

Gives Days s 87,43 7 j 

Multiply with 2 4 

1 7 500 
875 
Gives Hours 1 0,5 000 
Multiply with 6 o 
Minutes 3 0,0 000 



and Decimal Parts of 1 Day, 
the Hours in 1 Day, 



and 0,5 parts of 1 Hour, 
the Minutes in 1 Hour. 



And thus may any propofed Number of Decimal 
Pans be reduced or changed into the known Parts of what 
they reprefent, viz. whether they be JJfarts of Coin, 
Weight, Meafttres, or e timc % E?c. a due regard being had 
to the Number of Units which are contain 'd in the De- 
nomination of the thing to which the Decimal Parts be- 
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COMPENDIUM 

OF 

ALGEBRA 

paQ eooaaooQoQOPOQopoo o ooooq 

CHAP. I* 

Of the Nature qf Algebra, and jbejtnitioH 
of the Symbols, or Characters, ttfed there- 
in, See. ' 

| S H A L L not undertake (in this final! Trail) 
I to give an Hiflorkal Account of the Origi- 
nal, or Antiquity either of this Art, or its 
| Name ; bat confine myfelf within the 
j Limits of this Definition, that (that which 
; is how called) Algebra, is an Art by {the 
ich the moft difficult and ablrrufe QueAionS, 
'itbmetiik or Geometry, may be re£bl?ed, by 
Gi ,--..-•■ a» 
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an univerfal Method of Reafoning, and comparing erf 
known Quantities with thofe that are unknown. 

And this way of arguing, or comparing of Quantities 
with Quantities, not only difcovers an Anfwer to the 
Queftion propofed, but at the fame time doth raife (and 
demonftrate) Theorems, or Rules, for the refblving of 
all Queftions in the like nature. 

And from hence it is, that fb many curious and ufeful 
Theorems, Canons, or Rules are firtt difcovered, which 
are of excellent ufe in the Praftice, but would for 
ever lie hid were it not for this Art. 

This Algebraick Arithmetick is perform'd by fubftitu- 
ting of Alphabetical Letters, to reprefent as well the 
known, as the unknown Quantities concern'd in any Pro- 
blem, (be it Arithmetical or Geometrical) and to thefe 
fubftituted Letters are prefixed certain Symbols,* Notes 
or Chara&ers, by the help of which, the Quantities (in 
their Subftitutes) are fo cdnnefted and ordered, that 
thereby they become capable of being compared, and 
moulded by Addition, Subftraftion, Multiplication and 
Divifion, i$c. according to the Defign or Nature of 
the Queftion : And this is fo done, as tho' all the Quan- 
tities concern'd therein, (as well the fought as the given) 
were really known; till at laft the given Quantities come 
to an Equation (or Equality) with the Quantity that's 
fought, (orfome Power thereof ) that fb it may be found. 

In all which various Operations and Companions, all 
the Quantities concern'd in the Queftion, remain in their 
Species fb plain and clear, that they neither burden the 
Memory, nor rack the Fancy $ but, on the contrary, help 
both, by reprefenting to the Eye (at once) the Proccis 
of each Operation, ufed throughout the whole Manage- 
ment of a Queftion. 

The Method of noting down thefe Subftitutes in this 
Traft, is thus : I make choice of reprefenting the Quan- 
tity fought (be it a Line or Number) by the fmall (*,) 
and if more than one are fought, I make ufe of the Vowels 
(O ° r (y,) f$c. to reprefent them* And for the given 
Quantities, be they either Numbers, Lines, or other 
Magnitudes) I reprefent them by the Confonants b, c, d y 

f>S> ££ c - an( J> f° r diftin&ion, I note (as ufual) all Schemes 

with 
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with the Great or Capital Letters, and work all Opera- 
tions with the Small tetters. 

If any Quantity be taken more than once, prefix its 
Number - 9 as 6a y & 9c ', 3 i d, &c. thefc ftand for a> takenr 
fix times, or fix times a> five times b, $$c. And all 
Numbers thus prefixed to any Quantity, are called Co- 
efficients, (or Fellow-Faftors) but if the Quantity have 
no prefixed Number, (or Coefficient) then fuch Quan- 
tity ftands for itfelf once taken, and is fuppofed (or un- 
derftood) to have an Unit prefixed to it, as a is 1 a* or 
b is 1 by $$c. 

The Signs made ufe of in this Trafl, for the more fhort 
and quick expreffing of Words, are the moft general now 
in ufe, and are tfiofe following. 

H. S. Note, That it is very requifite for the young 
Learner of this Art to be very perfect in the knowledge 
of the Signs, and their Significations, before he proceeds 
fiirthere therein 5 that is, before he intermeddles with 
any of the following Rules. 

Alfb I advife him to be very ready in one Rule, before 
he undertakes the next 5 that is, to be expert in, and un- 
derftand Addition, before he meddles with SubftraEtion 5 
and that of SubfiraEtion, before he undertakes that of 
Multiplication, £5>c. becaufe they have each a Dependency 
one upon the other. 

And by this Method of proceeding, he may make him- 
felf Matter thereof, or at leaft arrive to a competent 
knowledge therein, with eafe, and in a very fhort fpace 
of time. 

Signs. Names. Significations. 

o The Affirmative Sign, and Sign 

1 IS More ^ of Addition > as a + *» fignifieth 
» s? 2nufC ' "Sthat the Quantities a and b are 

Cto be added together. 



— ^ Zefs. 



The Negative Sign, and Sign of 
iSubftraftion, as a — b> fignifieth, 
ithat the Quantity #, is to be taken 
-from that of a* 

Signs. 






.1 




Signs. Names. SigpifiMtims* 

The Sign of Multiplication, is 
^r,x b % fignifieth that a is to be mul- 

Ip*9 9 - V t ipUp4 i n *?}y but oftentimes the 
$>i&n K omitted, yet is underftood, 

z&ab, is^x^. 

~ The Sign of Divifion, as a -r-#, 

K fignifieth that a is to be divided, 

IS S? Jky * 5 Y et t ^ lis Sign is alfb often 

^' Jomitted, as -- is a-r-b, or thus, 

/> - b 

^b)a( 

£ The Sjgn. of Dhjunflt Proportion* 

3c *^ ^W ib nc id to be read in this man- * 

.ner. as #, is to b. io is c, to <£ 

T^e §ign of Continue^, cm 9 
Kn A - . NGpometricaT Proportion; that is, 

*as # : b : : # ; — * : : - 1 — : — $$c. 

£. Signifying the Product of the 
Unto 3 two Extreams is equal to that of 
". ™' ^Nthe 3N£eans, and [•/] is placed in the 

C Margin after Proportion. 

2£ r- The Sign of Equation, or equal 

« Equal <to y as a =£, fignifieth that 4 ise- 
•^ c qualto^ £&\ r 

The Sign of Involution, and is 

.placed in the Margin of a Procefi, 

$~ $£ /mw/f/f. Jxo iignify, that fuch Quantity, or 

^Equation to which it refers, is to 
, be multiplied ^yitfelf, gjfa 



Signs. 



• • 
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Signs. 'Names. StgHificatTbns. 

r* The Sign 'of J EVblutibn, and is 

Evolve. ^P^ in A ? %*»*> to'fignify 
^the contrary to Involution, vi*. 

The Extra&ion of the kbot, i$c. 



VJJ 




The Sigri of Irrationality, br-x>£ 
a Surd Root $ over which, 'if a 

r >c >v what degree that Root is: And 

^this Kumber is called the *!&&** 
thus 

vfy C Square 

*sr Denotes the ^ m . v , < 
v\ > i jStqtladrate} 

&J "{.Stftfilid 

V s SigniSeth an Utiiver fat Hoot > or Root r ofK6bts. 

> 1% r^t* S "the ; Sigft'of Majority, as *3** t 
Si wmer ' I fighifieth'that rffcgteatef tteiri *. 

,^ c #• The Sign of^Mfjbnty^reVerfed, 

< i\ Lejfer. Xasi <•£, fignifieth that b is Ifcfler 
^ c c thane. 

*8ignifieth the "Square of "^hy 
> c r - . ' 3 Numbers, or Quantities, or J of "an 
Ware. ;< Equation> ^ Q , -j-^-f^'&c. is 

Cthe Square of a, more b % more £. 

The' chie^ of thefe Signs or Oiarkfters? wherewith 
' the fubftituted (Quantities (or tetters) arecwine£ted, *be 
/More, and.iefi,' viz. The Sign -}-, and Sign — $ where 
% Note, That the Sign always belongs to the Quantity that 
* follows it, (or is to the RighrHindtheteo^aridTiOk^o 
-$ at w Wch is before it. v And if a (^khrlty- hath ;l ho 
Sigh preffx'd before it, Xas' genet-ally- the leading Quan- 
tity hath not) it's then underftood to have the , Sign*+ 

prefixed, z$a is + *, or £+//, is +£+^> &c * 

■' If 
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If feveral Quantities be connected, or engaged in any 
Queftion, they may ftand in any Order at pleafure $ 
as a-\-b — d y may fland thus, (t — d-\-b 5 or thus, 
— d-\-a-\-b^ &c. being ftill the feme, tho* differently 
placed ; and thefe are called Compound Quantities, that 
is, when two or more different fingle Quantities are 
connefted together, by their Signs, of which more in its 
due place. 

The Method ufed in this Traft, of placing Figures, 
and Signs in the Margin, according to the feveral Steps, 
or Procefs, ufed in forming of an Equation, is the fame 
with that of Mr. Branckers, (or rather Dr. <Pells) in his 
Introduction to Algebra^ Printed i66% y (which hath of 
late been followed by others) and is thus to be # under- 
fiood. 

The Numbers 1,2, 3,4, Cfc. in the finall Column, do 
Ihew the feveral Steps ufed in the forming, or bringing 
the Quantities concern'd in any Queftion to an Equation: 
Andtte Numbers placed in the Margin, have relation to 
thofe in the finall Column ; and the Signs placed. betwixt 
the faid Numbers in the Margin, do mew how the 
Quantities that fland againft the like Numbers in the 
* fmall Column have been ordered, either by Addition, 
Subftraflion, or otherwife. And this Method -of Re- 
giftring the feveral Proceffes, is very ufeful, elpecially 
in long and tedious Operations, as will more fully appear 
in the Pra&fce thereof, An Example or two will help to 
explain the fame better than Words. 

Suppofe it were required to fet down the Sum of the 
two Quantities a and b, according to this Method* 

Having placed down the Quanti- 
ties a and b y againft the. Figures ,1,2, 
in the fmall Column, alfo againft 3, 



Thus 



1+ 2 



a 
b 



am \fo in me imaii uoiumn, ano againix 3, 
— 3L. J muft be placed 1 ~|- 2 in the Margin, 
which denotes that the Quantities in 
the firft and fecond Steps, are added together, and thofe 
in the third Step, are their. Sum. 

To illuftrate this in Numbers, fuppofe a = 8, afld 
b = 6. 

Quan* 



Ch.2. 
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I 
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Quantities. i Numbers. 



»* 



a 
b 



a + b 



8 
is 



v^^»* 



8 + d = i4 



Again, fuppofe it were required to fet down the Dif- 
ference of the fame two Quantities. 



Thus 


I 

2 

3 


* 

b 


[3 

6 


I— 2 


a — b 


% — 6 = z 



Again, to fet down their Produft; 



Th 



US 



I X 2 



I 

2 



4 

£ 



ab 




8 x tf = 48 



Thefe Definitions of the Signs, (or Notes) Method 
$$c. being premifed, and pretty well underftood by the 
young Learner, (for fo they ought to be) he may then 
proceed to the feveral parts of Algebraick Arithmetic^ 
viz. AdAition> SubfiraBion> Multiplication, and 1DM+ 
fion, &c. 

In the delivery of which, I fhall begin with fingle 
Whole Quantities, in each diftinflt Part thereof, then pro* 
ceed in the like Order with Compound Quantities, and fo 
on to Fractions ; . treating of each feparately, with what 
plainriefs and brevity I <Jari. * - 

CHAP., H. 

\ Of the feverat Tarts (f Algebraick Arifh- 
mecick, and how the fame are performed* 



Rule 



§. 1. Addition of Single Whole Quantities. 



ule i.JF the Quantities be alike, and have like Sign*, 

«■• add the Coefficients Cor prefixed Numbers,) and 

adjoin the Quantities with the fame Sign. . _ 

^ D Thu* 



i8 

Thus 
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+ 4& 



31* 

2* |—8* 



fc 



— 7*fc 



*U*^m* 



— £3 



-Rtffe 3. When the Quantities be alike, but have unlike 
Signs, fubftraft the Coefficients from each other, ana ad- 
join the Quantities with the Sign of the greater. 



Thus 



J+2 



I 

2 

3 



3* 
— a 



2 a 



-5* 

+ 7* 



+ 1* 



— ?bd 

—7$d 



10 abed 
— nabcd 



2ta& 3. But when the Quantities be unlike, (be the 
Sims alike or unlike) fet down the Quantities irith their 
respective Coefficients, without altering their Sigfts, and 
thence arifeth Compound Quantities. 



Thus 



i + > 



1 
2 

7 



a 
b 



T* 



a 
— b 



m* '1 ■»' 



t — b 



— 1 bed 
+ 5* 




<taMMM«krt 



^ ■ II I III 

5 bdg — 7 *^ 



■*MBW^a*l 



Alfo thus f i I a 



1 + 2 + 3 



2 
4 






+ *+<T 



— 5* 

-f- 7*(? 

1 m 1 I ■« n» K « W* ■ »■ 

7*c — 54 — 40 



^ .**«*■«■•*■ 



§. 2. Subftra&ion of Single While Quantities. 

General Rule. 

CHange (or at leafi in your mind fuppofe to be changed) 
all the Signs of the Subtrahend $ then add, or col- 
lect all the Quantities together, (as before in Addition) 
and that Sum will be the Remainder, or Difference 
fought. 

For example, Suppofe it were required to find the 
Difference of theft Quantities : 






ia 

a 



S* | — 7&f *ba 



AJC-; 



According to the Rule, the fame Quantities will ftad, 
when their Signs are changed, tftm & 

-iba > 



1-^2 






— i — i . ■ w — ^»«Hiw^— ^ 



**■ 



3] _* t 5*'f — 3* t 



But this may b& done by fuppofing the Signs changed, 
without fettiugthefi dovii agaiin. 

Thus ri S4? L— 4.*Cl — s&f ; 

IT 



i-il 



7 a I — 9 fo l*~f- 3 M 



9 



-\-%b& 



**W*WBpi*^^P^ 



I~~2 



2 



1—4* fc-frf^ 

£{ — 3* \—lbaf 

% \ a—b f-j-ior—AlH tteat-Jr 7 **/ 



i Thus Compound Quantities a*e produced 6y Jfc5-' 

| ftra&ion, as tfcey we*e fey Addition, 

> Nate, That $v&fir<tfHm is provvcd^ bj| adding the SaV 

tnbgnd ta die Remajftdor ■ j, ap i* Vi^r Arithi»c*i$k. 



r — 2 



__JJ + ifc- 1 — 3^ 

i 9 » t — m* ; t-t» * eft — 4 ^r 






$ 3. Mulci plication of 5/ug/e #%>& Quantities. 

Rule. i.TF the Quantities^ have^ no Coefficients, and 
-I have, lifce Sigo$i ioin thorn, togetbec, whether 
tlfcy be tifc or unlike, and to? the. J?nftdii& prefix the' 



Tins 



1X2 



' » f # I ^> * — be \ -rrak 
lU f cd 1 ~4f I -/* 



M* I 4bed 1,-f-Mf I «* 



jR«fe 2. If th e re be* C ueffiUems, mul t ip ly tfaeig, and[ 
to their PrwU*& j«m-tWQ«m«^ (fefr toget h er a$ be- 

D 2 Thus 
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1 1 5a 

7 \ b 


7 be 
\ad 


— z^bc 


3 1 5ab{ 28 adbc -]-mbcdf 



20 

Thus 

|X2 



Rule 3. And~when the Quantities have unlike Sigps, 
the Operations are the fame with the foregoing 3 only to 
the Produft prefix the Sign — 

Thus 



1X2 



I 

2 


a 1 — be 
— b 1 -\-cd 


-lb 
-\-6 ad 


—ba 


$ — ab\ -»-bcd | — ^ibad\ — izba 



From heilce It appears, that like Signs produce the 
Affirmative Sign -f-> but unlike produce the Negative 

6ign — . 

The reaton thereof may be thus ftated : Suppofe 
a =s any Affirmative Quantity, and let — b =±= — 2, 
tl>ej» is b equal to 2 left than nothing, (for fo are all Ne- 
gative Quantities.) Now to multiply any Number o* 
Quantity, implies a putting together of the fame, fo often 
as is the Number in the Multiplier, as a x 2 — 2 a\ or 
0, twice put togeither. But if the Multiplier be — 2, then 
it implies the taking ajvay of a, twice 5 and therefore the 
Produft muft needs be — 24, that is, a X — 2 = — 2 a % 
of ax — #=; — ab, as above. But to multiply — a > 
into —2, by the fame reafon, it will take away the De- 
feat of a twic$, which is the feme as to fiipply it $ there-" 
fore — ax — 2 = + **> or — ax — b=ab. 

§. 4. Diyifiop 0/ $ingle Whole Quantities. 

Kule 1 . T F they have like Signs, and no Coefficients, 
-■- and if there be like Quantities in the Divi- 
dend, as there are in the Divifor, caft off fuch Quantities 
in both, and fet down the other Quantities, with the' 
Sig«-f. • ' ' . 



Thus 


1 I ah. 

2 ) a 


abed J — bef \ — abc 
be 1 — bf 1 — abc 


J ~r*2 

• • ' v 1 


,U_U 


ad 1 -\-c \ ~-x 

4 » . i m ' ' ' 



» I 



N.S. 
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N.B.Note, That when the Quantities in the Dividend 
and Divifor be all the fame, then the Quotient-is an 
Unit 5 as in the laft abpve. 

Rule i, But if the Quantities have Coefficients, di- 
vide the Numbers (as in common Arithmetick) and to 
the Quotient prefix the Quantities. 



Thus 



I-r-2 



I 

2 



6ab 



— 12 abc I 18 cd \—%adf 
?>ab \ 3 c l—iadf 



1= 



?' ^'1 +4^ I 6d I +4 



Rule '.3. When the Quantities have unlike Signs, the 
Operations are the fame 5 only fet down the Quotient 
with the Sign — . 

Thusl i\—ab\+6ab\ + iicd\ —Sad 
zl-j-a \~ia j — 4c \+4.ad 



I-r-2 



3 I — b \ — ib I— 3 <? I — x ad 



But when the Quantities in the Divifor, are not found 
in the Dividend, fet down both Fraftion-wife, 



Thus 


1 
2 


a 
b 


6 be 
id 


bdf J abc 
abf 1 4.ac 


ir*2' 


3 


a 
1 


2 be 

T 


£ j *' 
a 1 4 



§. j. Involution of Sitfg/* Whole Quantities] ' 

ptvolution is performed as Multiplication is, (and in- 
1 deed is no more but Multiplication, differing only in 
this, Multiplication may be performed by different Mul- 
tiplicators, but Involution ftin retains the fame.) If any 
Quantity (or Quantities) be involved, or drawn into it- 
felf, ana afterwards into that ProduS $ or again, a third 
time, into the laft Produfl* &c. as manifold as is the 
power, fo great muft the Number be that is ufed to ex- 
PTefs it : and this Number is called the Index of the 
Bower, and is fet afteu the Sign in the Margin. 

Thus 



a* 



r Jt&frakk Jtitbmtwh 



I ©-2 

i ©-5 



ill 



aa 



-p 4^ 



3 *4K 



$ \&M* 4* ****** 



5 ' &&&&& 



*P 2(t | fo 



r-. 8*4* 



•*- 12 40*0* 



5tei? 



■*!" 



&Mtfft 



bkbbCMt 



bbbbbccecxt 



Which may he flwrtened, by placing the Indices gver the 
Quantity (or Quantities} according to t^e height qf the, 
Power 5 h^ Jiick Metk^tl^ Wock wUL&urttluifc. 



i©-5 
i®-4 
i ©-5 



- 1: 

fi 


# - 


••**"#' 


fe 


■ a* 


•+■4* 


. ##*■ 


a* 


— a 


b*c l 


< & 


' +<# 


& ' 


-e 


• — 



j#«tt 



Squat* 
Cube 



■* 



^^ 



I>*<^ Siqaadxafifk 



SUrfifid, &c s 



T W^ 



$l(?. Evolution (<p%xra£{w£ of Roots), of Single 

Who fa Quaw.kk*- 



Rule. J F the Qigmtfty have a Ho* (Jwhjch is e^fily 4i 

* cover'dy by comparing «& Index wijth the Root 
required) divkfe the ftvoex of it^ Power, by a, if the 
Square Root be defired $ or by h, *f you require the Cube; 
Root, gfe. and r the Quotient will give the Root reqiired, 
dealing with the Coefficients, or prefixed Numbers, as ih 
Vulgar Arithmetic^ . 



Thus 



a 



%6bb 1 9>\bbce 



t 



i WUUU I * 






Vim 3 



2 



d 



'i'.j 



8J# 



•7] 




T* 



2 6 



\f hkkddd. 



^^C^^^^T^T*^^^*pv 



«w 




$ut if either out of the Indices, or out o£ the C0*tifi» 
ciems, no exa<Sl Root can bo extra&ed, accocdikig to tbe 
Root required ; then prefix- before* k the Sign ov>tb» ie- 
quice.4B.oot: and thence will a rife a Surd Quantity ^ as 

in 
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in the Square Root of the two laft Examples above - and 
dch are totae of tntfit foHowihg, * 



I iu/4 
i*5 



Thus I hare gone through the tut Parts «f Ai&braick 
Arithmetick, in fingle whole Quantities, which being well 
confidered, (and rightly underftbdd) the following will fee 
veryeafyj via. Compound Quantities. 



CHAf. in. 

Tbt Pam of AlgebHtlck Afithrftttfck in 
Cmpound Quantities. 

S- '• A Edition of C ompo un d Quantities is perfcrm'd in 
, X* |j, e f^tae Manner, and by the fame Rules as 
fingle Quantities are ; viz. by putting together like 
Quantities, refpeft bofHg had t» ffi« Signs : and in cafe 
the Quantities be 'not alike, conn«£l tmm together by 
their Signs, as inthelafl cafe of Single Quantities. 

Thus |ij B A *| 8+H+?fl J, H) <! 
i + t UJaa-4'igfarf I c 

Again, 






*-M-fcs . .1. »»V + a«W 

Agii*, 



*4 
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Again, 


i 




2 


1+2 


3 



aa + iab -\*bb a* + 3^ + ^ 
— 4^^ — 6bba 

#1 — tab -J- ## ** — 3^/g -j- W 

$. 2. SubftraElioh in Compound Quantities, is in all rc- 
fpe&s like that of Single Quantities, cafe being takeir of 
tneir Signs as before. 

Thus 



Again, 



I 

1 

3 


a-\- b 
a — b 


ia-\-b-\- ic 
a-\-b + c 


4a4-ib— 75 
~a + tb+ 35 


ib 


a-i-c 


sa — b — no 


I 

2 
3 


aa -f- iab -f- bb 
-\-4ab 


c 
%a — £ — %c 


aa — iab +bb 


— %a-\-b-\- 4fi 



§. 3. Multiplication of Compound Quantities is the 
fame with that of Single Quantities 5 for the Produ& of 
each Member of the Multiplier, into all the Members of 
the Multiplicand, (refpeft had to the Signs) is the Pro- 
duft. 



Thus, 



1X2 



1 

2 



3* + 5^ 
b 



%ab-\->)db 



ib + c — 4^+/ 

ilc 



tbbc -(- zfyce — Scbd-$- ibef 



1 

2 

3 



I X i 

ixi 4 
1 x % I7 



Again at large, 
b—d 



ab — bb-\-bc Produft by b 

— ad+bd — dc Produftby — d _ 

ab — bb-^bc — ad-\-bd — dc 



1X2 



1 

2 



Again, , • . ■ 

a+d+f— 3 

* — c 

^ • 

ab+db+fb — %b Produfl by-f£ 
— ac — dc — fc -f- 3c, Produfl: by — C 



ab -f- db +fb — 3$ — ac — dc — fc + 3c 



§•41 



^ 
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$. 4. Divifiofi of Compound Quantities, is perfonh'd 
like that of Single 5 'and iTany JDoubti /hoiild arife there- 
in, they are eafily reconciled, by cbnfidering, ThatSWw- 
fion diflblveth what- Multifile atim puts together 5 and 
therefore to be performed by conifrary Operations; ■ • 

1 $ab + $db\ ibcf-±- ojbbc + *he — 8M 



Thus 



1 -4-2 



3 



-#' 



3^+5^_ 



.^ 



/-f- *6 -J-S-- 4*rf 



i* 



Thus the l>rd^uft"tif the S c iund E&ampl ein Multiple 
cation, divided by ibe, gives zt + c — 4//+/* 

Examples of Divifion ^r forge. 

Suppofe the Product of the laft Example in Multipli- 
cation were given to be divided by b — <;, the Operation 
wiltbc thus perlbrmJd. 

h 



ab — ac-\-db — dc-{- If —ft 
b — c 



i x a 




TWFft 
kf-ft 



34+ s* 



~ — 3* + SO (— 3 
— 544-3^ 



* + ^+/-~ 3- Eaeh Quotient colle&ed. 



Oftentimes the -whole Procefs is omitted, only fet down 
with the Sign 4^- ' Thus aa — bb -r- a) otb+a)aa^-bb{ 

When the Dividend will not be juft wrought off vrith- 
out a Remainder, in fuch Cafes, fet all down (like the 
Terms of a Vulgar Fraftion) as in the laft Example of 
#i?le Qjiantitte*- 



Thus 



X-T-2 



I 

2 

3 



ab-\-cb 
'ab^-cb\ 

J+f 



aa^zab^ cc 



* + 



cc 






$.5. 



Wfc 
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6. 5. Jmvolmin of Compound whole Quantities, is pet- 
famed ao all rcfpefb iike Maitipticaihn* 

Examfk. Suppofe she Square, Cube, or any other 
Power were required, fiosn the Compound Root * -|-2>i 
or* -«-£, *?i£.a Binomial, or Refiduai Root. 

BinomiaL Refidoal. 

* * » 



1 x d 

1 x / 

1 ©-2 



4x0 

4 x f 

1 ©-3 



4 

5 

6 






44, -f- xai^bb 

-f- nab -\-3.alA>^-h* 




ua — & 
->- ab + lh 



a* -J- H 40/> -f- $ #M -f- *>* 



M — idb*\-bb 

a — i 
a* — zaab+tiW 
— aab -^-aibb— I* 

a* — ; aab^r% abb — b* 



Thus are the Square and Cube produced from their 
Roets; and by this Method of multiplying by the Root, 
may any Power be railed from any Compound Quantities 
gives 2 Other Methods there are, but this I tale to be 
the plainest (and mod natural) -for a Learner's Practice. 

Again, Suppofe the Square of a -J- A -f" £» was rc ~ 
quired. 

Trinomial Root. 

* + b+c . _ 



1 x"a 

1 x I 

I X.£ 



x 

4 4 

5 



A-ac-A-bc-1-cc 
aa ^-jab -j- bb -}- zac -\- 2IC -j- cc 



The Ufe, and eafier Gonftrtiflion of Powers atifing 
from -2^^ or more Members in the Root, /hall be 
Sieved hereafter. 

$. -6. JBvdmixm of Compound Quantities, is the Con- 
vexfe of lnvdutwn y {abd coafequently peribrmVL by con* 
tcary Operations.) Whoever intends to be very dex- 
trous at F^vitrtwn^ or extracting of Roots out of Com- 
Jxwmd Quantities, remaining ia their Species, mull be 
very ready* and underftand wcil the Genefis, or railing of 
flowers font their Roots | other wife it will be difficult to 

diP 
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dAcover whether the given Quantities h^ve a true Root 
or not. 

The Problems m this Tract teauire no firti Opera* 
lions 5 y$t that it may not appear deficient, obferve this 
eafy Rule. 

Tale fo many* drftinft uantities , as there are concerned 
in the given Power to be evolved, and involve vhofc 
Quantities (fa taken) to- the height of the ghen Ptarer, 
(without refpefl to the Signs ;} this, new railed Power 
feeing compared with the given Power, w3I Jhew whe- 
ther it have a true Root or not£ which if k have, then 
it's eafily evolved : If not, then it is a Surd Compound, 
and muft have its Sign pre£xe4 to it 4 and is no other- 
wife to be exprefled, till it come to be evolved in Num- 
bers* 

But becaufe fuch Operations are tedious, I ftatt omit 
giving Examples thereof in Species, and according to 
the Defign of this Traft^ (which is. brevity} proceed to 
Praftions. 



■*-*» 



CHAP. IV. 

Of FraQion^ or tBrolea Quantities. 

(i. Whc&>U£QMfabttvt Vulgar Fra&ions twNimlxr* 
the fawrmay alfo be performed in Quanthief* 

Sbuk^fTTO bring whole Quantities to a Fraclko off 

<* given Denominator, multiply both together 
for a Numerator* and place the given. Quantity fcr the 

ad ted fC m \~d& 

Denominator r thus a =—» and £= -^ , attouz=s t~t* 

Rule 2. When whole Quantities ate to bpexprefled 
Praftiqn-wi(e > give them an Unity for a Denominator, as 

aa aw — and <ft/-4-k=: , * ■ ■ u 

i - i 

E* *£ 



4 * 
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$. 2. To reduce Fractions to a lower Denomination. 



*«*• : . . .1 " ■ '•{ •• » ft. 



Rule 1. llTHcn the ^ 

.■ . VV tH^ Numerator and Dcnon^in^/tor, caftthem 
away in both, and a Fraftion remains of the fame value j 
- abc . a .bcdf r *4f - . 

Thus thcgreateftcqmpiqix Divifor brings the Fraftidtt 
to the loweft Denomination. 

r 

, Rule 2.,JBut when the Fraftion ys.a Compound, jhe 
Method to obtain that common Divifor, is by dividing 
the Denominator by. the Numerator, and the Numerator 
by theJflefidue, and fo on (as in Vulvar Arithnietick) 
till there jreipain. nothiro* 2. By the laft Divifor, divide 
both the Numerator ana Denominator of the Fraftion, 
and it will be reduced to the loweft Denomination. 

Example. Let the Fraftion propofed be 7 ; — 

aa+zac-±ca 



• A V* 



I *r-l 



j X b 



'•% 



4 



a-r-4 



; 



aa -4- iac -f- cc y tj# Denominator. 
ab -f- bc t the Numerator. 
a + c 



b '. ',, v 



»», !»• -.-» • « <» V 



/ r '^ ote -* * n J Fraftioq j$ multiplied 
a -f- c < by fo much as is caft away out ot tfie 
^-Denominator. 

Hence it appears a-\-c is the greateft f)ivi&r> 
— : — the new Fraction = ' 



a*\-c aa + %ac-\*6G 



But if this way be thought too tedious, then difcover 
all the,. Aliquot Parts jn each, £n4 tjie DetiQuiinator and 
Numerator being divided thereby, are reduced. _ ;a .. 

But if after all means ufed, there cannot be found one 
common Divifor to both, then are the Fractions Prime t9 
each othdr. - 
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H 



i 3. to hiii& JifMFti&fonsinidme Denomimticn. 

retaining the fame Value. 



Rule 



1 .nhHis is performed (as, in trk&ar &a$i<ms) by 
•«■ «^tiplyingth*Dcik)i6TnatMsfht6e3ia'otffet 
for a new Denominator, and the Num^torsjcrofs-wifa 
ftto each other's DentanhaWr, for new" Numerators 



■ »» )i 



Let the Fra&ions be 






Reduced will ftand thus, — , ^ *#" fln4 

retain the faqae Value witty the fir£. 

By thefe means Fradions are made fit for Jlddition 
toiSutJlraffitoj which two Rules cannot welj be per. 
form d, until different Fractions are reduced to one Deno- 
mination* 



Rule 



§. 4. Addition <jf fraftiohs. 

Til .1.. -o _«•_ '• - •' , V;> 



Hen the Frafliona are brougKt to one Deno- 

. minatiop, (as before) add, or fubfiraS their 

Numerators. ' **«<■<**. 



Thw, 



1 + 2 



J 
a 



a -f- 3*' 



^ " 



Jgxample. 



*■ 



# 









c+f 

24 



' "i \ 



c-hf 



Thus, 



1-* 



i£ 



3 



3# 



■» » 



7- 



$b—-a 



\_d 



Sabftra&ion. 



TFT 









■»WB*p»P» 



J+$ 



pi " I * 



i de — ib 



$• j. 



s? 
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§. 5. Multiplication $j Fra&ions, 

Rule J * JUfUltipl j the Numerators and Denominators 
XV *> reflectively into each ether, (as irf Vulgar 
FraSion*) their Produfls ate the new FtaSions. 

Note y But firft prepare them for the Woik, by making 
mix'd Quantities improper Fractions, having firft brought 
down the Fractions to their lowed Terms. 5 aUb mate 
whole Quantities tike Fraftions, by placing an Unity vo- 
der them : Js in the firft Sefiiou if tbi* Cbaper- 



\ [ £f ** + # 



d — e 

de 
d±e 



IX* 




zade-f-dbe 
Id 









ee 



df-hd& 



Whole Quantities by Fractions ffand as fbllowethf 



Thus 



j. 



I X2 





• 

db — ad 


-ac+7- : 


(4 

f 


b^ 

c 


I"' 


tcd-\-ccd 


abb — dbd 


aac^-\-ift,-\-ace-\- jc~ 


f 


c 1 


<1>+C 



.** 



, §♦ 6 . DIvifion <f Fra&ions. 

Rule i. TSlviJfcn is thus performed : Multiply the Nu- 
•L*' meratorof the Dividend by the Denomina- 
tor of the dividing Fraction, for a new Numerator, and 
the other Numerator and Denominator) for a new Deno- 
minator, 
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Sappofe ^" were to be divided by — ?— AtvVl flaad 



Again, Admit aa-$- be were to be divided by 



ch — ad 
*+$ 



Rnie z* When ttte Fractions are bf one Denomination, 
divide the Numerators, and cad off the Denominator $ 
ddec ac _ aactb 



> ACh 



ac. 



A m Ahb abc b „ abbe b 

Again let — -= — -r&r-T-/^^- 

d c d /wed d 



$. 7. Involution *f Fra&Ions, & performed tfi «f 
refe&Eis JJke Multiplication. 



Thm 



1 ®-a 



3: 




4W 
£ 



I 






M-\-uA~\-bb 



ziaaa 
Wo I 



• 1 , . 



. it alter any trr tneie \jperauuns m Tine joregoing 
Parts of Addition* SubJtraEli^m^&c. there be tike Quan- 
tities in the 'Numerator and Denominator, care is to be 
taken that fitch Fractions be reduced lower, by (bme of 
the former Rules, if poffible, before they be engaged in 
ether Operations. 

I fliali pafi over Ev<Auti<m t tecaufe it rarely falls ou^ 
that both the Numerator and Denominator have a true 
Root £ therefore if the Sign of the Root be prefixed, it's 
Jarifideut, until Inch Fraftions are evolved in jtfumbecs. 



CHAP. 



i? 




Mfm^h 



-i^>- -»-_>. 
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* V. 
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Of Surd jtyaytpties. 

Ifcon't pretend to (nor can it be expe&ed that I /hould) 
-give zjxfil atcouhrof Surd gufntititr (wttfr albWeW 
tedious Reductions) in this'. Compendium : Nor is it at 
kit ne^Ril/tince *^he ;' Me Aoi if f R^f6lvnig aff forfs of 
^Equation*, is h6re rencler*d Equally eafy' in ^jrCafes;' 

However, I think it convenient to fhew the young Al- 
gebraift, how to manage fudi Surd ^uanfhies as^nay, 
and often do rife irr the Solution 'of haxtf difficult Que- 
ftions. * - *- " ~ 



. - 1 *.* 



$. i. Addition of Surd Quantities. 

Cafi i. When the Surd Quantities are Homogeneal $ 
that is, are alike in Power p?dd the Rational Part pre- 
fix'd to the 5$tfd y if there be kny $ and to that Sum, ad- 
join the Irrational pr Surd Jgudnfity. 



i 



6y/qb 






" i 



Examples* 
— ^b^cd 



4 -i 



— Tlb\/Cd [sdySbb + CC 



. A"yWa*b\f+Vtl+<* 



£ 



Concerning Subftraftion qf Surds, £&?. 
If the Sfcivfr are'Homogerieai,' as before, fubftrcuft Ad 
Rational Part, and to the Remainder join the Surd 9 as 
in Addition* 



A ^ * *" 



Ex&tn* 



Cli.5. 



I 

2 



* • • f 

1 — 2 J 9 
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Exqnr[>lf$ in Subftrq&ion, 



I* 



8y^ 



6 */ ab 



-r 8*1/ ft* 



(^t/ii-frif 






*L3 



* - 

Td\f aab 

—rri — 

%d y^ <**£ 



|/+* 



4—\?d-irCC 



— ■ a\Sb 



5 » 1 . 
/-4- v^ d~\-cci-)r$a s/ b 



Cafe 2. When the Surd Quantities ace jteterogeneaL 
that is, when th?ir Indices are unlike^ they are only to 
be added, or fub{|ra$ed by their Signi o^+, or—. " And 
their Sum, or Difference, \eill produce eitner Binomial* 
to? Re$dual Surds 5 aiin thefe 



«+ 



1 
2 

5l 






Examples* in Addition. 



Vto 4" v^ 



1 dd y* ab-±-dd , 

'1 ■ w 

* ^ V ac -^-'ab 



5ddSak^(M*l m i44iffo m b*Q 



I 

2 

3 



Examples in SuhfiraS'm. 
</ba \d—b\?ab 



vfba — \fdavdTTby} 



rjt. ' .r**+ 




V 



♦« 



^ 



fcU- 



$. 2. Multiplication (f Surd Quantities, 

Cafe 1 . When tl>e Quantities are only Surds, of thp fanld 
Wnd 5 multiply therii .together: ana to their 1 Product 
frefixthe mmum Badki) £»p. 



£# 



5i 



- I 



ttl 



I 

1 



£d_ 



\f.dc-{-fa 



^ dcba-\-bfaa 



*/ma—~b 



^mrkaa — 



f • * V. . I 



G*J» 
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Cafe 2. When Surd Quantities of the fame kind (jAi 
before) are join'd to Rational Numbers or Quantities, 
multiply the Rational into the Rational, and the Surds 
into the Surds (as abofe) then join their Products toge* 
then 



Examples* 



ix& 



ia^bc 
ldi/ab 



6 ad 



^bbax 



scfy fa >— d 
$ad \/fa + d 



i sabcdi/ffaa — ' dd 



§. 3. Divifion of Surd Quantities. 

Cafe 1* When Surd Quantities of the fame kind can 
be divided without leaving any Remainder, divide them, 
and to their Quotient prefix their Radical Sign 5 viz. 
the Index of their Power. 



,---->- 


I 

I 

2 
3 




Examples. 
</dcba 4- #** 


< » 

^aaa 
</a 


J^a 


^a 


y/ba 


y/aa = # 



Ck/& a. When the Surd ^uantities^ of the fame kind, 
are loinM to Rational Quantities, divide the Rational 
by the Rational, if that can be done $ and to their 
Quotient, join the Quotient of the Surd, divided by the 
Surdi with its firft Radical Sign. 



Examples* 



1 

2 



i-^-ft I ? 



6ad y/bbac 
%d</ab 



5 abed i/ffaa — dd 
*ad </faA-d 



ia \/bc 



$bc */fa — d 



In Divifion it muft needs be eafy to conceive* that If 
any Square be divided by its Root, the Quotient will be 
the Root again. 
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*S 



ah 



*/ab 



Examples, 
bb — zbc+cc] 
\^bb — ibc-\-cc 

^bb — ibc -\~ cc 



$aabb 



^zsaa bb~idb 
^naabb~ sab 



§ 4, Involution <f Surd Quantities. 

Cafe 1. If the Surd Quantities are not joinM to Ra- 
tional Quantities, they are involved to the feme height 
as theirlndex denotes, by only taking away that Index. 



I &2 



I 

2 



Examples. 

y/aWcda S5b + db\\/bb — aa 
a) cda\ 5b + db 1 bb*- aa 



r 

Cafe 2. When the Surd Quantities are join'd to Ra- 
tional Quantities, involve the Rational to the fame Pow- 
er as the Index of the Surd denotes 5 then multiply thofc 
involved Quantities into the Surd Quantities, after their 
Radical Sign is taken away, as before. 



Examples. 



1 &i 



i©-3 



1 

2 



dy/a I 6b Voa 
id a \ %6bbca 



ydVaa + bb 
wddaa -f* tyddbb 



ilayd \datfb I wVaa— bb * 
2 I I dddaaab \ 6qcccaa~64cccbb 



The Reafon why only taking away the Radical Sign 
involves the Surd, (as in Cafe 1.) will be eafy to conceive, 
when you confider, that any Root involved intoitfelf, 
produces a Square, and fo on to higher Powers. 

And the Reafon of the Work, in Cafe 2. may be thus 

dated: SuppofQ dy/a—A ttenVa^-.ferJxiom*. 

and if both fides of the Equation be equally involved, it 

ff • - 

will become a ==.jy . Then multiplying both fides into 

•.4 * .uTm-*. - • CHAP 



1* 




if n &*!■■■% i ft* 1 ' 



V k 



yocpoooooaQ 




CHAP. VI, 

• ^ * 

Of Propflttions, 

fri. "pKeportiott & cither Disjunct, or "CbntJhued } Difc 

. * junft w phen of fiwr Qjafltities, the firfi * to 

ijteftcond as the tkirdis ito the fourth ; if Quamitfes 

be thtfe qualified, then the Prpdfaa of the two Extremes 

*JT£ F ^ he Produft <* th(5 *w° Means. And if the 
M^ C_ the E^mes be equal to the Produft of the 
Means, tben-swe-thofe Calamities proportional, ( 1 6.Ettcl.6A 
Jet the four (Wfties.propofed, V a,l>, c, % if thefe be 
proportional, They /half afro be proportional, being JU 
termed, Inverted, Confounded, divided, Convene! and 



» : . 



3,v 
Or 



• * 



3 






A\ci\b:~a % Aiterne'd. ' 



-* » #- 



■nw» 



^ J ad=:bc 



5 



? 



\*s * s :**:£,- Inverted, 



*>. . I V *> » « ** 



tf^Mssste^iUi that ts, ^7=== fc?. 



id 



i 






W+grf===^ 4- ^, that is tfi = fc. 



a— bib i: c — d:d, Divide^ 



I 1i ~„ 



<Vr-*C:e::&l—d:d. 



tk^-ifdi^tb^ed^x^iWM^bc. 

II ' ' II I 

W- *r fr *•<> — & : : C : vtf _ c» Converted. 
T '» • \"l^y <* c == te - '«c> that is, dd^lc. 
• *|c4»4:^y r ^: vc-W-rc—d, WMixnlre. 

•K'kHI'!? - **+ & — bd^zac+ad-bc-r- bd. 
*&m%6**m; < 'thatis.^^^. 



* /■ 



*>n% 
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pne with the other, and yet retain their true Proportions ; 
which variation may be ef good ufe upon feveral Occa- 

fions. 

U.S. And from hence may be learnt, how to convert 
Analogies into Equations* or the iontfrary of converting 
Equations into Analogies, 

* 

f . 2. Continued Proportion (or Geometrical Progreffion) 
is, when of Three, Pour, Five, or «torfe Quantities, the 
Firft is to the Second, as that Second is to the Yhird $ 
tad the Second is to the Tbfrd, as that Third is to the 
Fourth, fifc. that is, when all the middle Terms between 
the Krft and Laft Term aire both Gonfequents and Ante- 
cedents $ *. fuch are in ■**•. 

# # bb bb bbb bbb bbbb b* „ 
•as, ixb.vi bi -^:: i -: — :: — : *:*• — &c. 

a a aa m *s* aaaa 

Thefe Quantities are in continued Proportion : For the 
Produft of any two of the Means, is equal to the Product 
of the two Extremes that are equally diftant from thofb 
Means, 

bb bbb bb bb 

viz. a X — '=:£ X b* And £ X — =r— x— , &c.. 

Therefore they are Proportionals, (19. 2?. 7.) 

lb bbb bbbb 
%0 And here, *•+•£+ — + ~- + — i* the Sum of all 

the Antecedents, 
And, i + ^-f- — + — + the Sum w all the 

Omfequejits. 

But if never fo many Quantities are in continued Pro- 
portion $ it will always be, As one of the Antecedents : Is 
to its Confequent : : So is the Sum of all the Antece- 
dents : To the Sum of all the Gonfequents. 

Thatis, arbna+b+~ +«+^ ; 
m , -bb , Mi , Hbbb bbbbb 

ToH-j+sj+j^+^fcc. 

C HA P. 
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CHAP. VII. 

Of Equations, and Qyeftions refoked thereby. 

i. i f\ Uantities aire faid to be brought to an Equation, 
\J w ^en fome one of thofe that be fought, (or fome 
Powers theeeof, as Squares, Cubes, i$c) is found equal 
to thofe that be given. And this is to be obtained by a 
mutual comparing of equal Quantities (or things) with 
equal, by fuch Methods or Rules,; as the Nature of the 
Problem (or.Queftion; requireth. 

Therefore, when any Queftionis prppofed tQ be relo*- 
ved it is highly requifite that the Defign pr Meaning 
thereof be fully and clearly comprehended, that fo the 
Otieftion may be truly ftated, or fitted forOperation. 

And this part of the Work is fomething difficult ; yet 
bavins a competent Knowledge in the Principles of G»- 
ptetrv &nd Jrithmetick (together with a good and definng 
Genius) a little Praaice will render it. facile and plea- 

Having got a clear underflandine of the Queftion pro- 
pofed, for each Quantity concerned therein be it a Line, 

or Number put or. fubftitute a Letter, as before taught at 
! the beginning of this Traft,. (fagt ty t & 13.) But if two, 

or more Quantities in the Quefhon are gfcnted to be 

equal, they may be expreffed by the fame.Letter, , 
• Having placed down all the concerned Quantities in 
"their due order (according to the Import of the Queftion) 

then, confider w.hether the fame be limited or not j tot 
- the difcovery thereof, obferve the following Rules. 

■Rule r. Whenfofevcr the Number of required Quanti- 
ties exceeds -the Number of the given Equations, the 
Queftion is capable of innumerable Anfwers. . ' 

I>or example • Suppofe a Queftion were thus propofed : 
There be Three Numbers, the Firft is equal to the 
Square of the Second, and'the Sum of the Firfl and Se- 
cond is equal to the Third j What are thofe Three Num- 
bers? To 
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To fignify thefe Three Numbers, put three Letters 5 
call the Firft a, the Second e i and Third y 5 then a—ee % 
and a-\- e=:y, according to the Queftion. Here the 
fought Quantities are. Three, to wit, a % e f and y, but the' 
given Equations are but Two $ therefore this Queftion is 
- unlimited : becaufe for any one of thefe Three Quanta 
ties, any Number may be taken at pleafure. Therefore, 
unlimited. 

Rulei. But when the given Equations (not depend- 
ing • one upon the other) are as many as the required 
Quantities, then hath the Queftion a determinable num- 
ber of A nfwers ; for then each Quantity concerned, hath 
but one fingle Value. 

And if the given Equations be more than the fought 
Quantities, they not only limit the Queftion, but often- 
times render it unrefolvable, by being inconfiftent one 
with another. . , 

The Queftion being truly ftated, and found limited to 
one Anfwer, (or at leaft fo bounded, as to have a certain 
determinable number of Anfwers) let all the Quantities 
be fo ordered, moulded or compared, by adding/Tubduct- 
ing, multiplying, or dividing them, until there remain 
but one unknown Quantity, (or fome Powers thereof) 
equal with the given Quantities. And all the reft of the 
unknown Quantities concern'd in the Queftion, are call 
off or vanifhed $ which indeed is the chiefeft bufinefs re- 
quired in the forming of an Equation, and therefore ought 
to be well confidered : but no Rules can be prefcribed 
to fuit all Cafe*. 

And next, becaufe that in moft (if not all) Equations, 
when firft thev appear out of the Covers of the Queftion, 
the known and unknown Quantities are intangled and mixt 
together, on both fides of the Equation $ it is therefore 
requifite fo to order and clear fuch Equations, that one * 
fide thereof may confift of "known Quantities only, and the 
other fide of the unknown Quantities, (ftill keeping thena 
to a juft equality) which Work fits the Queftion for a So- 
lution in Numbers, andis not improperly called Redu&ion. 
Which will be eafily perforata, it the following Axioms 
be once clearly tmderftood. 

AXIOMS. 

r. If Etjual Quantities be added to Equal Quantities $ 
the Stmt ot thofe Quantities will be Equal. 

a. If 
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2. if Equal Quantities be taken from Equal Quanti- 
ties, the remaining Quantities will be Equal. 

3. If Equal Quantities be multiplied with Equal Quan- 
tities; their Piodufts will be Equal. 

4* If Equal Quantities be divided by Equal Quanti- 
ties j the Quotient Quantities will be Equal. 

5. Thofe Quantities, that are Equal to one and tho 
fame Thing, are Equal to one another. 

Upon the true Knowledge of theie Five Aviotns, de- 

g;nds, not only the Work of this Chapter, but all that 
llows it. And therefore I advife my young Algebraift 
to understand them well, before he proceed further. 

Sy Addition. 

Rttle i.tTTH E N any Quantity is connefted with thflT 
Vy Sign—, ;t is added by rafting away the 
Sign — , and transferring the Quantity to the other fid? 
ofthe Equation, with the Sign +• 



Thus, 



i4*i 



5 



2 tf«r- /» == 75 

3 *~75-M 



60 



fer Axiom i* 



^**m*m i 



•wnHp*^****!*^* 



Again, 

i--*bc 
3 + ^ 



i 

2 1 

3 
4 



aa — be — //=== cc ■*— ba 
aa-^-ba — be — df = cc 
aa-\~ba — //=== cc + be 
aa-\-ba=cc-{-bc-\-d 



**^w»# 



Sy Subftr^aion. 

Rule 2. When any Quantity Is connected with thtf 
Sign •+•, it is to be iubftrafted, by calling away the Sign 
+, and transferring the Quantity to the other fide of the. 
Equation, with the Sign— 



Thus, J i la 4-b + c*=*d 
2 — c la J a + b=*d — c 



fer Axiom 2 



w^ 



Thefe twp Rule? are called Tranfpofitipn of Quantities 



Sy 
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By Multiplication. 

Rule 5. By this Rule; part (or the whole), being, in 
Fractions, are brought into whole Quantities. 



Thus, 

ixa — b 4 

2 -f- bb 



1 

2 



a + b =7=b 

aa — bb = dd 
aa—dd-\-bb 



fir Axiom 



By Divifion. 

Rule 4. When there is any Quantity known or unknown 
concerned in every Member oF an Equation, divide the 
whole Equation by fuch Quantity, and it will clear one 
Member thereof (at leaft) and bring down the reft. 



Thus, \i\aab-\- bca = Id 
1 -5- b J 2 I aa 4- cm = d 



fir Axiom 4. 



Again, 

1 -7-* 

2 — c 






Again, 
1 + <? 

J-3-* 



3 
4 



1 

2 

3 



aab-]-ca—da 
ab-\-c =.d 
ab = d — c 

d — c 

a == 



b 



baaa-4-<bbaa~ca =zda 
baa -- bba — c —d 
baa + bba = d -+- c 
% * k ' d -4- g 

M + &f =s —7 — 



! Vi 



#y Involution. 

jRtfte 5. When there is aji Equation between like Surds, 
(or Radical Signs} .caft away the Radical* Signs, and the 
Quantities are thereby reduced to Rational ones. 



Thus, 
1 ©-a 
i-±-ab 



1 aa\/b*~f</4a 
aaaab =\ bbda< 
aaa =zbd 



■> 



i 
13 



Again, 



4« 

Again, 

i©-3 
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• dc 



bbbaa = 



dddccc 






m 

dddccc 
bbbbbb 



Alfo, i wbaa + %ba—d b-fcd 

• M • ' ■ ■'■in' m * - ' ^W^ — "*-^— ■" 



I©- a 

3 + * 



5 

4 



5 

_ 



#m-f~ ^ har—d bb -\-ib d-\-dd 

W^h3^— dz=zbb~\-ibd-\-dd 
bm&sba^bb-fcibd-^-dd+d 

aa-f- 3^= s , 

'i 1 1 » ■ ?'■ 



j?y Evolution. 

Rule 6. By this Rule, Equations are oft brought jdovyn 
to lower Powers, thus : 

Ii I aa-\-zba-}~ bb = d 
2 a-\-b=zd 



*■ » 



But if the Equation had been aa-\-ila=d 9 which is 
*n imperfeft Square, and w^nt* |Jae S^u^re <>f U'tp fill it 
up, before it can be brought down as above ; fiif h Ope- 
ration Dr. Sft // calls, Completing . ttv Square : aijd wfecn 

it is performed, ufeth thi$ Sign cD put in the Margin. 

* . . . ■ '^* ■ 

As, ti\aa-{-ith*ssxd . - . 
t, co\i \ aa~f- zba-^-k b ==: d- \- bb 



2 wj % I 3 

3— ^Ll 






SuppofeJ 1 1 44 — ba—d 
j, <?□ U f n— ba+jbb^d+jbh 



3+# 



3 

4- 






In 
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In thefe it is evident, that the laft place of £J, or that 
of i bb, is produced, by involving halt the Coefficient />, 
of the middle place. 

?. When the Equations ire thus cleared or reduced, 
then are they fit ro be refolved into Numbers, and are 
either Pure &iid Simple, or Mixt and Adfe£ied. Pure 
and Simple Equations are fuch as have the unknown 
Quantity (a) at one fide thereof: 

Asa =*i-{-£, dr*4" b = d, fltc. 
Alfo When there is only feme Power of (a) 
As ad = i, and aaa = c, or ^^ = d> &c. 

Mix'd and Adfefied, are fuch as Have the unknown 
Quantities at one fide of the Equation, in different De- 
grees or Powers thereof 5 

As aa -f- ba = d y andaa — i*==//, or ba — aa — d. 

Thefe are called the three Forms of Square Adfefted 
Equations. 

Again, aaa -f-&*=£>anct aaa — ba=ic 9 orba — aaa=ic. 

Thefe are called the three Forms of Cubicle Adfefted 
Equations. 
Infinite other Varieties therfe are, fuch 

As aaa + baa-\-ca ==^ d, and aaa — baa =*b d. 
Or aaaa + haaa~\- caa — da =»/, &c. 

Etow tKefe, or any other, of all Degrees, or howfbeve* 
Mixt and AdfeSed, may be eafily refolved into Num- 
bers, fliail be eflEe£fually /Hewed further on, when we 
come to the Revolving of fuch Problems is will produce 
the fame $ taking eacH in their Order, viz. Firft, I will 
Ihew how to Refblve (or extraft the Roots of) all pure 
Equations 5 liext, the three Forms of Square Adfe&ed 
Equations ; the like in AdfeSed Cubicks$ and fo on to 
others of different degrees. 

Bat before wfc proceed to that part, it will be conve- 
nient to infert a few eafy Queftions in Numbers, thereby 
to explain, and (in part) fhew the Uie of the foregoing 
Rules. Tfie which will be as an Introdu&ion to the 
fucceeflirig Problems. 

G ± CHAP. 
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Arithmetical Queftions. 



CHAP. VIII. 

Containing fever al eafy Quejiions in Numbers, 
fit for a Learners Trattice. 

^/.i.THERE be two unknown, and unequal 
* Numbers, whofe Sum is 53 = 5, and their 
Difference is 21 ==*/• What are thofe Numbers ? 

For the greater put a* and for the Leffer put e. 

Then according to the Queftion, they will ftand in 
their Subftitutes thus : 



1 4* 2 

3-7-7 

1 — 2 

5^-7 



1 

2 



Quantities. 
<* + e = s 
a — e =d 



* 
? 



4 
5 
i 



2 a = s-f- d 

s + d 
a=; 



Numbers. 

= 53 
= 21 



2e = s — d 

s — d 

e — 



F= 74- 

• 74 
=-7 = 37 

— 32 . 
= 16 



Hence it appears, that 37 and 16 are the two Num- 
bers lought. 

Note, WhenanyNumberis placed in the Margin/ with 
a Line over it, as! in the fourth and fixth Steps* fuch is 
an abffclute Number, and hath no relation to thofe Num- 
bers in the fifnall Column. 

Here you niay perceive, that the firft Work is to caft 
off one of the unknown Quantities h and becaufe the 
Quantity e hath both Signs, -f and — prefix'd to it 
therefore by the Rule of Addition it may be vanifhed as 
appears by the Work of the third Step. * ' 

,-gtteft.i. There be two Numbers (as before) whofe 
Sum is 56 == s, and the Greater (a) divided by the Lefler 
(O the Quotient 1*2,5=^5 What are the Numbers? 
4, and e. 
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I 



i — a 

i x e 

3t 5» 

t X q 
1 + qa 

1-9 



i 

2 

3 
4 

5 
6 



a + e=zs 



a-r-e>ot — — q 
e 



a >by the Queftion. 



1 



8 
9 
ic 



qe=ia 
4 

qs — qa — a 
qa-\-a =*qs 

a^jzfl for *+ » x a=zqa+ ia 

qs S 

e=zs- 



4 + 1 «+ I " 



■»« 



For an Explanation, take the fame in Numbers. 



i— a 

i x e 

5 + tf 

5 X ^5 

7-^375 

3» 



1 1 a-\-e = 56 

1 4 

2 * -r- e, or — = 2,5 

c 






5 



£== 5$ — a 

2,5 0=0 

* = — = 5*— • 
*>5 



*»5 



,5^4-0=: 



140 



« 140 . 

© I a = — =40 That is, by 2,5 + 1 

I 3*5 

9 J e= 5^ — 40 = i<J" 



J^#£/?. 3. Let there be given the Difference of the afore- 
feid two Numbers, to wit, 24 = d % and the Quotient, 
2, 5 sss q , from thence to find out the two Numbers. 



4* 
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2 X * 

3> 4, 



i 

2 

3 
4 
5 

7 
8 






by the Quelfion, 



* * 



a~qc 
qe — d-j-e 
qe — e=*d 
_ d 

*~~q—i 



q—t q—i 



The reducing of this into Numbers, is eafy, (the fiwe- 
going Qucftions cortfiderfed.) 

gueft. 4. There be two lumbers, their Sum is 5*= J. 
and the Difference of their Squares is r 344 as x 1 What 
are thofe Numbers ? 



2-7-1 

1 + j 

4-r-I 

1 — 3 

tf-r-2 



; 

1 

3 

5 

6 



a4-e=s 



i£ _ ^ by tKe Qiteff ion. 



A? 



* — * = -7 for^+«^—^=^ — te 

25 



tf = 



X ss — x 

ie— s — -j-— $ 



7 e = 



ss — x 



%s 



Hence O) is found equal to (40) and (0 equarl to (itf) 
by the 5th and 7th Steps. 

SPveJt.-j. Two Men have each a. Sum of Money, the 
one KatH four times as much as the other $ both their 
Sums ppt together, will not make 100/. but if they be 
doubled, and from that double be taken 30 /. the Re- 
mainder will be twice as much above 100 /. as before they 
Wanted of ice /. How much hath each Man ? 

Put 
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Then ; 



ii 

2 



And_ 
a X 1 

j + 30 
7-5-7 

SK-4 



5 

J 

5 

7 

8 



a ==4.e f^£gai£fith the difference 

<*-M = io3 — */■? their. Sums Wanted ' of 

— : — . *" top I. ; 



IC 



ta~\- ie — 30 — 100 -{- id, by fhe Question. 

20 -{- 2* = acp — id 

44 4. 4* =3 30* 
54=5=33^ 

5 

4.^ = £5 

*=: — = ltf,5 
4 



*-t- 



Hence it is found, that one Man bad 6$ I. ai)J the pthcr 
16 1. ios. which two Sums will anfwer the Oueftion ip 
each particular. 

Note , That as e, in the firft Queftion, Was caft off by 
Addition^ (for the Reafons theqe mentioned) fo in thte 
fecond, the like was done by Multiplication ^n^Divifion $ 
in the third, by MultMifotion and Addition 5 in the 
fourth, by Qivifion and Addition 5 and in thjs Queftion 
by Multiplication and Equality. 

Now if the Reafoh or thefe be confidered, and once 
Hijderftppdj the whole Jmfinefi of forming any Equation 
will be eafy 5 for the only Myftery therein, lids in pafting 
off all the unknown Quantities but one, (of which, fee 

S&eft* *• Three Men part their Money in this manner : 
The Firft gives to the Second and Third, as much as 
they have about them 5 the Second gives to the Firft 
and Third as much as now they have j aiid the Third 
doth the like to the Firft and Second : after they had 
done thus, each Man had 20 Shillings. The Queftion 
», what each Man had at firft ? - 

For the Firft Man's Sum put rf, for the Second c, and 
fcr the Third y. 

Then 
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Then 

i — i — ; 
1X2 

3 x r 

6— 4— 5 

4X2 



That 



is*s 



ll-r-4 

12-7-2 
13 + 14 
10-f- 13 

»5 + itf 

17H-4 
15 + ^ 



IP -r- 2 
13,18,20,121 



2 

3 
4 

5 
6 

7 
8 

9 

o 
1 

2 

3 

4 

5 
6 

7 
8 



20 



" Q after his Gift. 
$ is what the Second and Third have, 
C after the Firft Man's Gift. 
■ a — y 

- ze — 2 yl f the Firft and Third dou- 
j £ big d by the Second. 

-a e J an< j ^ muc |j eac k ^^ at 
- 4 e— 4jKr laft, viz. =20, - 

Za—ZVJ 



4 

ajr 
3*- 

24 

iy- 
iy 

6e- 

3*- 
ze- 
6y- 

*y : 
y- 

ze- 






za—*iy 

a — e = 20 

4<? — 4jv = 2G 

2^ — 2^ = 20 

e — y= 5 

a. — y— 10 
ay = 15 

20 = 2$ 

40 

ID 

15 + 27 = 35 
','-«M 



tf=22,* 



^/zv. The Firft Man had 32 Shillings, 6 Pence 5 the 
Second had 1 7 Shillings, 6 Pence - 7 and the Third had 
10 Shillings. 

^i»$. 7. There be Three Numbers with thefe Proper- 
ties/ viz. If to the Fir{t and Second be added half the 
Third, that Sum will be= 5, (fuppofe 4*, or any Num- 
ber at pleafure) and if one Third part of the Firft be 
added to the Second and Third, that Sum = s, as be- 
fore : alfo if a Fourth part of the Second he added to % 
the Firft and Third, that Sum will be = 5, as was th© : ; 
Others. What *re. th^fe Numbers ? 

For thofe three Numbers, put a, e y and y* 



Then 
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* 

-f e-v y 
+ i e +y 



a 
a 



i ;h 



ftated accqr^iag to 
the Qucftion. 



a-f ze+ y =szs\ CThijts all aire fcolight 
*4" % e "4" y =s 3^^*\ out °f t ^ r fac- 



tions. 



13-J-4 
io+ 14 

15x7 

J» »*» 

17x7" 
18 * 

19-T-2Y 



<M4*+*+4jV = 4*J c 

7P*+3* + 5.y= s tt 
8 5^ + 2^= 3s 

• 2 
I, |3*+5*+4J^ Ji 

f 3l4* *=»* + * 

s-f-a 

4 
t 5 | , + ,»*-_ + _»-^ 



id|3^+ 3JV === 



a " 4 

115— '27* 



I7| tf + 



215—27^ 



3* 



l8Ltf + 2l5^27^==I2^ 

i? 2 3* = 95, if (0 be put =2* 4tf , then 



2C 



=- — =1$, and e = f tf, and jy ^ 244 

23 



- gueft. 8. There be Four Numbers, their Sum is **j, 
(anyNumber at pleafure, fuppofe 100) and if to the BiriJ: 
be added b = 7, (or any Number) from the Secondlbe 
fabdufted^, the Third multiplied by b 9 the Fourth fiivi- 
ded by b 3 it's required that iuch Sum, Difference, Pro- 
du& and Quotient be equal to each other. What are the 
Four Numbers ? 

For the Firfl put a, for the Second A % &P Thkd^ 
and for the Fourth u* 



n 



Then 



5° 

Then 
and{ 

z + h 

5, 
6%b 

8, 



t 

2 



then 

4> 
5, 

7, 



{ 



4 
5 

7 
8 

9 
io 
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a-\-e-{-y-\-u — s'p C according to the Pro- 
a-\-b~e — b C3 ©ofels in the Que- 
u i* \/ "ion- 



£ 






ii 



12 



13 



tf 



b 
u=.ba-\-bb 



«+k 



+ ba-\rbb=zs 



a + a + il>+ b 

bba+iba+a^bs — b % — ihb — b . 
a^=bs — bbb — 2bb — b^bb^ib^i 

Suppofe s = 100, and J=j 

bs — bbb — i££— -£=25* 

a + *b=zi^9wt=ie 
a+b io,93 75 

ba + W = 7*, ytf 2 5 =5 » 



^/w. The Firft Number is ;,93?5 ? the Second is 
17,9375$ the Third is 1,5*25 5 and the Fourth is 76,5*15. 

£>ue(t. p. A Man bought a fine Horfe 5 and fold hirti 
again for Fifty-fix Pounds. He gain'd as much per Cent* 
by the Bargain, as the Horfe coft him, . §>udere what he 
ga\e for the Horfe, Z$c. 



Put 
And 

1 -f- 2 

3 — * £ 

But 



1: 



• • 



5 

$f rf-1000 

8 cD 

9 iw z 



3 
4 
5 



7 
8 



tf=the Firft Price. 
e= his Gain by the Sale. 




9 uw i _ ic 0-1-50 = 
io-— *o'*'' * = 9° — 



a ^ e = 5 6 L by the Queition. 
ez=z 5* — a 

100 : J : a : /er Queft. 

aa _ 

fOO~~" 

#£ s=s 5*CO — ICO0 

aa -j- 1000 = 5*00 

aa + ioo0-j" 2 5°° == 5 I0 ^ ) 
50 = \/8 joo = 90 



■M 



50 



4-0 
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viz. The Horfe coft him 40/. and he gain'd itf=5* 

— 40. • * 

Proof, ico : 40 : : 40 : \6 

S$ucft. 10. Three Joiners undertook to wainfcot ? Gen- 
tleman's Houfe in 1 50 Days, One of them (being efle em 1 d 
tbi befi) was to have 5 5. a day for every day he wock'd ; 
another was to have 45. 6 d. a day $ and the third was to 
have but 4 5. for ev£ry day he wrought. 

When the Work was finifh'd, every one of them ha,d 
juft the fame Sum of Money to receive j £$ucre> how 
many Days each of them wprk'd \ &c. 

Let a, e, y> reprefent the Days each Man wotk'd. 



Then 
And 

l-f-tf 
and 

3-7-p 

4-8 

7 x^ 

8 x8 

9 -e 242 

10 x 10 

t— ■ « 

11 -=-9 

lO-r-1? 



I 

2 

3 
4 

5 



7 
8 

9 

10 

11 

12 
1% 



l!+X$jby*ea«eftion. 



^4.^4.^=5 150 

ica = 9e 



10a 

10a 

8 ~ y . - !- 

. io* . 10a 

242* =: 10800 

10800 ^ ft , . . 

242 ™< .- v ; . 
10^=44^,281.. 

e =3 49,58*8 from the 5tH-Step. 
y = 5 5 ,78 5 1 for thfc <fth Step. 



I • 



M 



From the 10th Step, a wrought 4 44^. 15 4/28/' 
and received 11/. 35. * % 6%d. ' - -.- 

From the 12th Step, e wrought Jtj*J* 14P $' eo*l 
and received it/. $s. 1,6% d. f 

By the 15th Step, ^ wrougRt '$?*»>»' 1 8° 50' 33" 



and received the fame Sum, as a, or e\ 

H 2 •-,-•- 



v wi 

Sum, 



Por 



For< 49,58^8 x 54 = 2*77,*8 >Pence = £fc. . 
C 55>7^5i X 48=2*77**8 J :: • 

j^ri/f . r 1 . Thwre ate three Ntw&bert. hi «*■ Their Sum 
i*i<*8 : ffbidt being divided by eath of rfiefe Numbers, 
tMe-Srift of the three QtibtiSftts will be 277*. What are 

. Let a, e, y reprefent the three ]tf uifcbe*s. 

** + £ + J— i*8=* 



Then 
And 

Analo. 

3 v 
2 x 

4 x z 

5> 1 

7^-e 

8, 9 

10-S-* 

1, 11 

XI xz 

13 -*-* 



5 

41 

5 

7 
t8t 

9 
i© 

11 



2» z s^ 9 

6 •* y 10 

a : e 11 e z y 



ay*=*eei 

zey + SMjy + s#£ =: &rpjr 

zay = s# £ 

2#y + s ^ 4" *^* — *"5F 

zy -\- ze -{- za =z bay 

fay =; #££ 

zy -\- ze -\- za = bee 



a 



12 



I %uj 2 

I — 15 

X* ©- 2 

4X4 
27—18 I19 

ip uuf 20 
2l-?-2 ^ 



ke 



* 



a 



i$]bee=: zz =28224 

zz 
14 



15 
id 

17 

18I 



^ = — =1024 
= ^/1024 = 3* 

** + **y + yy — i8 4** 

+ 4*y?=*4tf*= = 4°?<? 

**-~ m? + jw = 1440P 

# ~*y~z=r 1/14400= 120 
20 = 1 3d 4- 120 = 25* 

tf = 128 

asi^-. — 128==: 8 



; • 



* 

w .* 

*- • '. 
*•■;■. 






MMMk 



Hence it appears, that 8. 52. j*8. are the three ^tim- 
bers required. 

Proof, 8 : 32 :: 32 : 128 

And 8 + 32 + 128—1*8 &c. gueft. 
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guefi. ii. A Gentleman diftributes a Number of Peace 
in -fr amongft four poor People } fo that if the Numbers 
of each Perfon's Pence were multiplied continually toge- 
ther, the Total (or Lafi) ProduS of them all would be 
1093951* s or in Decimals, 109395,5*25. And the two 
leaft Numbers being multiplied together, their Product 
would be 3^,75. 'Tis required to tell the whole Sum, 
and each Perfbn's part of ft. 

Let a, e, y, u, reprefent the four Numbers. 



Then I 



3 



I 



6& 1 

4> 7 
8-f-e 

i>*.9 

viz. 

a ©■ 2 
13 -*- «» 

15 x 

16 mp 2 

lO vjj'2 
2-7-19 
l8 -7-20 

9> 



2 
I 

4 

5 

.7 
8 



axexy *#=:4*ya=; 109395,5*25 



l 



we =^yy 
ayzszee 
ee 

eeee 

e+ 

ue— — 
aa 

e* 



aa 



tor — -7-e=:—— 
aa aac 



aa 



ee 



11 
12 

14 

15 

16 

17 
18 

20 
21 

22 



— ** 



6» 
4X0 X— X— =5* 

aa 

e h 

~=:aa. for e h s* 3*0. Ergo f £?<?. 

aaee=:f£ 

P£ 

ee 

ee * 

e*=zzpt=z r4774$544,378j>o<?2f 

ee =5 >/ : y^*^ =s 1 10,25 
I =5 </ : </ : -/s^ ss: 10,5 

*=3-5 

*=*-=* ~94»5 



44 



12,25 



From 
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From the four laft Steps it appears, that the Sum he 
diftributed was 140 Pente as ir s. Sd. viz. 315+10,5 
+ 5 I i5 + 94»5 = I 40. 

I have made choice of thefe few plain and familiar 
Queftions, purely fpr the young Learner's Exercife, and 
have placed them in fuch Order, as may lead him gra- 
dually into this mod excellent' Art of Equations* I have 
likewife traced them from Step to Step, thereby to ex- 
plain and render each Procefs eafy (even to the ^peanefl 
Capacity) which I doubt not but with a little Considera- 
tion will eafily be underftood $ and then he may proceed 
to the Refolding others, of a different and more difficult 
nature, of which there are great varieties in federal Au- 
thors, to whom I refer thofe that are defirous of iuch Spe- 
culations 5 and proceed (according to my Defigii) to Ex- 
tracting the Roots (in Numbers) pf all pure. Equations ; 
then to the Rcfblving of fuch Problems only, as will iai£p 
different Degrees of Mixt or Adfe&ed Equations 5 and 
there fhew how the fame may berefolved into Numbers. 

Which laft Work hath heretofore been a Bufincfs of 
great Difficulty mid Labour 5 as the Studious ia this Art 
no doubt have experienced. But the fame is note ren- 
dered mtich eafier, and made practicable, by anew Me- 
thod of Converging Series, invented by the Learned and 
Ingenious Mr. Joteph Raphftn, Fellow of the Royal So- 
ciety 5 and publiftied in a Latin Treatife, by the Title of 
Analyfis MquatimumUniver falis y printed itfpo': where-; 
in he hath given (and demonftrated) general Theorems 
for the Solving (or Extracting the Roots) of all manner 
of Equations, howfoever Mixt or Adfecled. . 

1 Ihall here give a fmall Abftrafit thereof, and rder the 
more inquifitive Reader to the Book itfelf 5 where (I 
doubt nor, but) he will meet with ample Sarisfi&nm* - 




CHAP. 
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1 

CHAP. IX. 

An JbfiraSi of Mr- RaphfonV Method of 

Converging Series. 

» 

IN. this AtyhraS, I {hall pafs over the Author's Demon- 
y ftration, giving only two Examples of the Method, ex- 

["• plaining the fame $ then infert a few of his Theorems, 
with fbme Remarks upon the whole, and fo conclude it. 

Example in the Square Root. 

Viz. aa = ci An 5[ « iv 5 n Nu . m ^ er whofe Sqw» 
v 1*. uu v ^ j^ 00t ls re q Ulrec L 

What is the Value of the Root a ? f 

Let the Root a be fuppofed to be divided into two 

Parts 5 to exprefs each oi which, put or fubftitute two 

Letters, viz. g-\-x=> a$ 

Theais, gg^-2gx-\-xx~aazszc. 

He reje&eth the Power of x, (viz. xx) and then it be- 
comes gg+ tgx =:c? j which is 2gx.— c~~ gg y and from 
hence arifeth this 

*Thiorem>x=> 2^. 

Note, The Number fignified byg, may be taken at 
pleafurej but ifg be made the firit Root, or fingle fide 
of the given Square, the (boner will the other Member, 
(or Converging part x) converge to the true Root. * 

To explain what is here faid, take this Example : 
w=;t=J:. As in Analyfis .ffiquationura, fag. 5. 
take the firft£ = i. 



And ig sss 2) 1 ,0 (, 5 = x 



i ■ ■■ ... 

. To 
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To the Firft g == i, add ,$=;# 

the newg =: 1,5 for a Second Operation. 
ThenS * = 2 ? = -o,i5 
And ag ==3) — 0,25 ( — ,083 = #• 

Let g =5 1,5 from which muft now be taken the Con- 
verging Number x % becaufe it hath the Sign -*- prefixM 
to it. 

M 

— ,083 

the new g = 1,41 7 for a Third Operation. 
Then r — a 

and ig == 2,834) — ,007889 ( — ,002783=* 

1,417 

— ,002783 . 

tf= 1,414217 

Or if more Accuracy be required, it may be cali'd a 
new g, for a Fourth Operation $ and by repeating the 
Operations, you may have as many Places in the {loot as 
you pleafe. 

Next, for the Extraction of the Cube Root, viz. 

aaa—d, 

he puts g + x = a, as before in the Square. 

Then is, ggg + tggx -f- %gxx -f- xxx = 444 

And if the Poweta of #, viz. sgaw -J- ###, be reje&ed, 
or caft off, as before in the Square, (the which he doth 
in all Equations) then it will become 

ggg+ lg&x = aaa = d y and tggx = d — ggg 

d ~~— circ 
from hence will arife this theorem x « 

Let d = 3 7945 > asm Analyfis J£quatiomm % pag. tf* 

37945=^ 
take the firft g = 3, and ^^=^7, that is to the firft 
JPrtnt. 

Then 



v. 
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and?5g=27) 100 (05==* 

Firfb, g = 3, to which add the Converging Xi 

- ' . ■ +£i 

tWnew £ = 33 for a fecond Operation. 

Then 

and 3£?=3 32^7) 



57 



ggg — 35937- 



2008^0 Qtf 1 ^t # 



-rife 



$3> 

the new g — 3 3,6 1 for a Third Opbratiom y 
TK™ 5 d — 37945 

iuid 3£g=5 3388589^3) — 21,934*** C— ,00*472 =^ 

Laftly g == 3 3, * 1 from which muft now be takeri 
the r- ,005472 = x . 

hence, *= 33^03528 

Or if moife Exaftnefs be required, then it may ft* 
called a new #, as before, £S>c. 

I fhall defift giving mdre Example* in Number?, thi* 
beingfafficient to ftiew the Method of proceeding in each 
Equation • and only infert a Table or two of the feveral 
Theorems, as they are recorded in Mr. Rafbfon'* Book 
before mention'd. , , ^_ . , M 



The given Powers, whofe I tirit 
Root is required. | Theorems. 



For the Square Root aa = c 



For the Cube uaa — d 



For the Biquadf . adaa =/ 




|For the Surfo 

*— — J*' l li j t 



iWM 






X 



_J'-^5£gg 



Second 
Theorems. 

& — - - ■ 



•xaag 



a — ■ 

3gg 

£~ — — — • 

Agzg 



•* 




5» 



Of Converging Series. 



By what is bete fetdown, it is obvious how to pro- 
ceed for Extrafting the Root (by this Method) of any 
fimple Power, not only of thefe here inferted, but of any ' 
how high foever it be. 

A Table of Theorems, for the Refolving of Adfefted 
Equations, wherein I retain only thofi with the 
Converging (x) and have omitted the ftcond fort> 
which Converge by the (*) itfelf$ fuch as in thefe- : : 
condfort of the foregoing Table. 



Equations propofed. 



Theorems. 



aa»\-ba=zc 



aa — ba=>c 



ba—aa 



c 



aaa '\-ca =L d 



x _ c ~ &x — h z 

*g + b 



x 



_- c + h ~ &g 

" *Z~b 
b — zz 



d — m —cg 

X r— • " 



aaa — ca==z d 



ca — aaa — d 



SSg + c 



x 



i d-\-1% t—zzz 



m 



— t 



^ d + ^^ — cg 

M ■*■ * ' ^ i T i i 



aaa -f- haa ^ca^d 



aaa -f- baa — ca = d 



aaa 



baa — ca ~d 



d—ggg—kg— 



cr 



X 



d'—g&g — fag + eg 

m+. *h — c 

_ ^ I T I II ■ ■ 



x = 



d + kg+cg—ggg 



ban + ca -~aaa =s d 



W$ 



zfa — c 



d _ + ggg— hg — C g 

zbg + c—lgg 



m* 



This Table is continued in Mr. RaPhfin's Book to four 
or five Pages more, but for brevity lake I am forced to 
omit inferring them. There 
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There be feveral things obfervable in this Method 5 
amongft the reft, thefe are not the leaft, viz. That at each 
Operation, the Converging Number x will double the laft 
proceeding g, (or Number of Figures in the laft Root, 
especially after thefecond Operation) the Imperfection be- 
ing only in the laft Figure of the Root, fo increafed, 
which often proves too large $ and therefore confequently 
the next Converging Number x, will have the Negative 
Sign ~ . 

Alfo if there happen to be a Miftake committed in any 
Operation, fuch Miftake doth not deftroy the preceedir g 
Work, for the fame will be te&ified (though it be not dil- 
covered) in the next fucceeding Operation, unlefs it be 
very grofs. 

Again, it produceth the Roots of all Powers, be they 
never fo high, in the fame manner, and with the fame 
exadinefs, as it doth thofe of a lower Rank, the refpe&ive 
Involutions being confidered, which require to be always 
of the fame height with the given Powers, and thelDivi- 
for of the next inferior or lower Powers. 

Thefe high Involutions and large Divifors, have often 
caufed me to wifh, that fome means might be ufed of 
improving this Method (or fome lucky Difcovery made 
of another) fuch as would produce the feveral Reibl vends 
and Divifors in lower Terms : And being (upon an ex- 
traordinary occafion) imployed in the Calculation of fe- 
veral Problems, confifting of very high Adfe&ed Equa- 
tions, made me the more defirous thereof, and put me 
upon thoughts, how (if poffible).tb accomplifh the fame $ 
which if effefted, would undoubtedly render the feveral 
Operations more eafy. 

Whilft I was ruminating upon this, there came into my 
mind die following Method, the which hath not only an- 
fwer'd my Defire in that particular, of producing low Re- 
folvends and Divifors, but even out-done my Expeftation, 
in caufing the Root to converge quicker : for at each Ope- 
ration, it will in moft cafes triple the Places of Figures in 
the laft preceeding Root $ in Teveral it will do more, and 
in fome cafes, the Root convergeth by a continuflH Series, 
without repeating .the Operations at all, as will plainly 
appear in the Pra&ice thereof. 

I 2 CHAP. 
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Extraction of Roots. 




CHAP. X, 

Containing a new and general Method of 
Infracting the Roots (in Numbers) qfaU 
pure Equations* 



I 



SHALL communicate this Method with all the 
Plainnefs apd Brevity I can, and therein fhew the Pro- 
cefs uSfed in railing and forming the Theorems for the So- 
lution of each Equation, as they come in their Order. 

Now became tnere is required an Involution of the ii\- 
creafed Root^ at the repeating of feverai Operations, (tho 
not fo high as the given Power) I will here'infprt an eafy 
Method of compofing the Square of an increafed Root, 
by having the Sauare and its Root, of one part thereof* 
with the increasing Numbers of the other part of the 
Root, perform'd without involving the whole Root fb in- 
re a|e4* 

Root 5= ,7 4 9 38052 



* 



3 
1 



28 
28 

Square of 74 = 547* j 8l °? 

2247 
2247 

666 
666 

fyuare of J49 3 =g 5^ 1 45049 ; 64 bo i 594 

"" ''' S 49 87 610 ' 
14987^10 
374*900 
3? 4^900 

59944 
59944 



• • 



Square 0/74938054 == 5<»i 57»i<? 37 5547Q4 



This 
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i 

This is fo obvious, ) fuppofe there needs no Explana- 
tion thereof : The difference betwixt it and the common 
Method, I leave to the Confideration of the Ingenious. ' 

From the; foregoing Geiiefis, or Compoiition of the 
Square, it is evident, that for each fingle Figure (or Cy- 
pher) in the Root, there will arife two places of Figures 
in the Square 5 and from the like Compofition in the 
Cube, it would be as evident there will arife Three. , and 
in the Biquadrate Four, £j?& 

That is, there will arife fo many Places of Figures in 
the Involved Number, for one in the Root, as the In<W 
ot iuch Power denotes. 

Therefore when any Number is propofed to have its 
Root extracted, the preparative Work is to confider the 
Index of the required Root, and to allow fo many Places 
.of Figures in the given Number, for each fingle Figure 
in the Root, as fuch Index ihall denote 5 which Account 
muft always take its beginning from the place of Unity 
and afcend towards the left hand, if the given Number 
1*5 Integers, or defcend towards the Right in Decimal 
Parts. 

Of the Index of any Root . &e ft*. 13. and fuch ■&* 
oex is the lame with that of the Power, vis* 





And from hence is deduced the Method of diftineuifh- 
ing (or rather parting) the given Numbers with Points, 
let over, or under their proper Figures. 

for Exam$U % Suppofe any Number given, 

As, 5^430145789,743 
out of which, if it be required to extraS anyofthefe 
fef tt . m "ft >, pointed (according to the foregoing 
Confiderations) in this manner $ that is, for the 



Square 



€% 



Extraction (fRms. 



Square Rm 



Cube Root 



5*430145789,7250 
5<f430i4578p,7a3 



^ 



Si quadrate Rooty 5 £4 3 o 1 4 5 7 89, 7 2 3 o 

• • • • 

Surfolid Root, . 5*4 30145789, 72300 

And by thefe Points is known how many Places of Fi- 
gure* there will be in the Root fought ; for fo many a* 
Are the Points, £b many miift be the Places of Figures in 
the Root. Now whether they be Integers or Decimal*, 
is eafily determined, by the Places of the Points over 
each. Thefe premised, we may proceed to Examples in 
each. 

Note, That in aU the Theorems for refolving of Equa- 
tions (or extfa&Lng of Roots) by the following Method, 
I make ufe of thefe Letters (G) (r) (js) (JD) to reprefent 
each diftinfl: part thereof viz. 

G, Always denotes the given Refolvend, or known Side 
qfthe Equation* 

r, Represent? the .Root firft taken, an<i when in- 
creafed, $$c. 

e> Reprefents the Converging . Part of the Root $ by 
which, r is either increafed or diminifh'd, according as 
its Sign denotes, to wit, 4" e > or — *• 

2), Is put for the Dividend, which is produced from G, 
being divided 5 and leffen'd by r, (into the Coefficients 
of Adfe&ed Equations) according as the Root requires : 
all which will plainly appear, and be eafily underftood* 
as we proceed on in the Examples. 

I. For the Extracting of the Square Root, viz. aa = G. 
What is the Value of a ? 

■• In this Method (as in all others whatfoever) we fup- 
pofe the Root a to-be divided in two parts 5 to exprefe 
which, put the two Letters before mentioned. 
That is, |ij r-\-e — a 

2 r r -+- ire -f- ee == aa = G 

3 frr + re + iee = £G 
4I re + iee — iG — irr=D 

' '' And 



1 ©-2 



5— irr 
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And from hence will arife this 

Firft take 2n Exaoiptebf "a true Square Nuttibe*. 

Let/** — 41JKJ837089 ==<£■ ' 

r=<sr, Tha* **, tlie Firft Single Root (or Side) 10 41 . 



». 



••:, , ...1.098,4*8 $44,5^*Q »' 

+ *— '4 .'. .' 240— /g+.^ gg . 



M l ■ M m 



45045 ===rg + *^ 
therefore , . , 5.11.9 z^re + iee 

. .... J-5M»344> 5-=^ ^4-^^ 

1 

* > 

I prefume the whole Procels'of this is plain 5 however, 
for the benefit of fuch as do not underftand an Algebraick 
Theorem, let them tike it in words thus. 

Firft, "Point the Refolvend (or given Number) as be- 
fore taught j then take the gredteft Square tp the firft 
Point thereof, out of the Refolvend to that Point : after 
which, take Jialf the reifraiu4er of the Refolvend, and 
point it a-new$ then make thc~ Root of that Square fb 
taken , a JMvifbr 3 inquirlfig-how oft it may be found in 
the new Dividend, to the next Figure forward, referving 
that Figure under the next point, for the half Square of 
the Quotient Figure : which being found, and fo placed, 
multiply < flie Divifbr by that Quotient, addiag'inthfe Tens 
(if any ar oft. fr<wn the half Square of the Quotient); as in? 
pkin DivifijDn^ gfc. Then annex the Quotient to the/ laft ? 
Divifbr, thereby making a new DivHbr, ^HhW^ichpro-, 
ceed mail tefpe&s as with, the laft 5 and fo on, until all 
befiniflied. ~ . . „ . n ' ./ * . 

If any feeming Difficulty appear, 'tis only in the true 
placing of the half Square ol the Quotient Figure when 
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it proves an odd Number : in that cafe, bring down ond 
Figure more of the next Period : under whteh, place the 
odd 5, which will always arife from the halving of the 
Square of an odd Number. 

As for inftance, Suppofe 7, the Square thereof is 45?, 
the half of which is 24,5 to be placed as in the Seconds " 
Operation of the laft Example. 

Uote % That if the given Number be a Surd* the Root 
T will become a continued Series ad'ivfimttim^ if it bd 
ftill increafed with the Converging Number e* 

But if the Number of Places (in the Root of a Surd 
Number) be limited, the Root r needs not be increafed 
with 1, to the laft Operation of the whole Procefs $ for 
the Work may be abbreviated, as in this Example. Sup- 
pofe the Square Root of 3, (a Surd Number; were 
quired to fixteen places of Figures therein. 
• 
Equation aa =G, and G = 3* 

r=i, 1,5— iG 



r -J- e — 1 ,7 320508) 1,00000000000000 =35 55 . 

945 =* re/+ i e; (,7 =s I 

3550 (* = * 

34* 2 === r* -f- i <?* 



880000 (05=3* 

139875000 (o8«rf 

1 335*4032 =5 re + £ ** 



i3ioj>d8 



Having thus increafed the Root tb 8 or 9 Places by 
the Converging e, the reft may be obtained by plain 2)/- 
<uifion y making the Root fo found, a Divifor * but I alio 
oontraft plain Diviiion, by omitting (or pricking off) one 
Figure of the Divifor at each Operation 5 and then the 
Work will ftand thus : 
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H 



r=s 1,7320*508) 131*96800 
111243555 

£873244 
8660250 



1192994 

1039230 

1537(^4 
138560 

15204 
13856 



1348 
1211 



(07568877=* 

This Method of Con- 
tracting the Divifor, is of 
lingular ufe upon feveral 
Occasions, where it may 
be admitted. 



And what is here done 
as to this Abridgement, 



Laftr= 1,7320508 



+ e 



~ may in like manner be 
j^jperformed in th~ n -^~ 
-^•jKquadrate, eta 



075^8877 



Put 
? ©• 3 

3-r-r 



^ s=:I >73205o8o7568877 as was required. 

II. Of Extracting the Cube Root. 
Equation aaa = G. To find the Value of a ?. 

rrr -f- $rre + jW-f- eee =5 aaa =5 G 
i rrr + rre + ree -f- 1 eee =: G 



1 

2 

3 
4 






r 



. Let feee-r-r be rejefted, or caft off, as being of finall 
Value, then it will become 

X G 
and thence will re +*£=* - — — f rr =s£>* 

Hence arifeth this 

r-T 3E5*. 



K 



IiCt 
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* * « * «. . 



57945 "* <?i (*« in <Pxg. 5*; dfufcU Trafi.J 
= 30, aqdi 2*48,335 apjftj 



Let 

then 



3 
*•*- 



I£J,*ilf qa 2) (3 = £ 



12161 (>* = * 

, 20>r-*ssc???g-[- ee 
Newr = 33,tf 37^4.3849*0^ = -J Gh- r 

. » . ■'' . * . 
f^^-'e =3= 53#o 552**) >i 1S492G* = Z) (,003 =£ 

* 7*830* " (5 = 

t 1*80/75 =*re 4-ee 

**=3 3,*o;5i*2,&c. 8813100 v -j^.^g 

6720704^5 /•£ -4- ee 

. . .. . • • * * 

Here you hflve the-Gube 4092 3^*00 (# ^= e 

Root extra&ed to Nine 201*2115* 
Places, at two eafr Ope- ~ ^g^fo . (2 = 9 

Place thereof. r 

This^Mfetkod -icah tflfo «>n?e*ge wfthrhe Kegative 
Sign — , if the v Vftlue*of ejb^ppeti tpbe .tafcefi too large ^ 
but to prevent that, take but one Value of 1, at the nrft 
Operation, andbfttfekr-«t the Cectmtj |by fedcri^g; the: 
Root willikft#e but. jfix .pl ac es 4* two . JQpaftUfW : But 
then ^ third will ^produce feventeen Places true y each 
Operation -converging ipaikiaffy, ^ilh 'the Affiiriatwe 
$ign, (which I take to be beft.) 

Yake another Bpw|!te<^*^<5uke $Ti|raber. 

f 3= 30Q 1*209041,^ $$c. = fG 

54030,1 388 &c. = f 6 •*• r 



~J^OdJ===^T. 



r+f^3 d<f i ^4036*388== 2) (*<? 

zi6=sre-b-ee 

Hcwf=ss3** ai9* = r* + #. 



r 



Ch. i o . E&tt'tiiiiw $ Roafif. &f 

But, as was faid above, -I take but one Place, then 

r=3tfa , and 45025,1157 = \G~r 
. * . — 43100, = \rr 

• '■' * , J — : — : 

r -f£ =! 3*5*0002 i8:ary,rr57 = 2) 

1825, = r*+** (5,0063 =»e 



0,11570000 

hence tf = 3(5*5,0003 1015000^=3.^+^ 

The Root is really but 365 5 this Overplus of 000 i t 
would at thcnext Operation vanifh. And from this fix- 
ample, 'tis apparent,, that four Places will truly arife in 
A^Root, at tfiefecpnd -Operation. 

Ytie Work of thefe two laft Examples, (I prefmaej 
is lb plain and clear, that it's needlpfs to exprefe the 
Piocefs. thereof in Words : Alfo from hence it's as plain^ 
that the Extraction of the Cube Root (heretofore fo veryj 
difficult) is by this* Method render'd eafie* than that of 
frfc Sguarp, as it's ufually performVL 

> » • * * * « 

III. OfExtraSing the SiquadnateRoot : viz. 

aaaa = f?. What is -the Value of a ? 
Let aaaa = 6=52741583974, andf-f-£ = ^ 



Then fi J wr + tfrte -f- Grrec -+- qree?-^ eeee =s (2 * 

I -r-4. J2 |rrrr -\~rrre-\- lirree^reee-^ i?eee==$G "' 

eee .+eee 



ftfj 1 ' ifrr+^-f if^+— -f- — =iG-r-rr 



Let eee t-h r, and £ eeee -=- rr be reje&ed, or call off, 
(as before) then it will became 

From he^ce arifes this 

tfheoremS , 



5** 



K * - Firft 
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Extraction <f Roots. 



Firft r = 200 
r ~f- £ = 229 

Divifor 23 
Divifbr 233,5 



New r = 229, 



— 1**=5 



15 



Divifor 228,85 



New r= 2 28,9 

— i je — .io^ 

■ ■ ■ 

Divifor 228, 793, 

New r = 228,83 

— lie = ,oop 

Divifor 228,821 



r = 229, 
— >*7.*S 



^85395993,5 ^SG 
17134*899 8k. = |G-^rr 

— 10000 = 4 rr 

■7134,89 «£<?.= ©O** 5 * 

45 =:r£ + iree 

*534»8 

2101,5 =rg+ i-»gg. 

1 30*9,849 8= x G-r-rr 

— 1311 0, 25 = 4 rr 

-r- 40,4.002 =2) ( ,1-—* 

22,885 = re-*-ijee 
17,51520 (—7 = * 

16,015*5 =^ — *** 

1,4995 50 (*=* t 
1,372925== re — 1*0 

12(55240 (5 =e 
114.4105 



4 = 228,8235 

In this Example, it appears I took the fecond r = 22* 
too big, and therefore in the fecond Procefs, the Mem- 
ber e convergeth with the Sign — and confequently (in 
this Cafe) the Divifor muft be re — 1 i e 5 alio at each 
Di vifion, e is to be taken from the laft r, and the remain- 
der will be the New r. 

IV OfExtraBing the Root of a Surfolid (or Fifth 
ZPo-wer) viz. aaaaa = G. What's the Value of a ? 

In Numbers aaaaa = 43467897 = G. 
Put f 1 r + e = a. Rejeft all the Powers of e above ee 
then 2 rrrrr -f- $rrrre -f- 1 orrree == G 

a -r- 5 3 ? rrrrr-f- rrrrg 4" zfrree = f G 
3-r-r 1 4 -\ rr -\- re -\- iee = } G-r-rrr 

rg + 2gg = 



4— s'f. 5 



rr=2) 



«^«^«» 



■MPi 



From 



CtkK>. Extraction qf Roots. 

From hence arifeth this 



theorem 



{ 



2) 



r+ze 



=:*. 



Firft 7=530 



434*7397 — G 

8*93579i4 = ?<? 

321,9* &c. =f G -r- rrr 

— 180, ==f rr 



r + e=*35 
4-e'= 3 

Divifor 3* 



141,96=2) 
I0 8=r£+ 20* 



6«* 



New r=33» 

Divifor 34,4 

New r-\-e=z $3,7009 
-{- g -as ,0009 

Divifor 



241,91160019 = fCr ~ r f 
»- 217,8 = frr 

24,1***0019 ^Z) (,7* 

24,08 sas *g -f * ****" 
,03160019 (,0009=^ 

33,7018 3033162 ==r* + 2^ 

r+e=B 31,7009 — a. 



But if more Exafinefi be required, the next Opera* 
tion will produce 1 7 Places of Figures true. 

• 

I doubt not but by thefe few Examples, the nature of, 
and manner how to proceed in this Method is fufficiently 
cleared 5 as to the Extraction of Roots out of fimple or 
pure Equations, . how highly foevcr they be. 

And becaufe there is great Care and Trouble attends 
the continued Involutions of r-f-^ orr— .£$ efpecially 
to any confiderable height, by reafon of the Unci£, (or 
Numeral Figures that arife by involving the Quantities) 
1 will here mew how any Power, of what Degree foever, 
may be fpeedily and easily faifed, without involving the 
Quantities at all : Thus, 

Firff make the Index of the higheft Power of r, the 
fame to that of the given Power of a $ then the next 
Power of r, (into e) muft have its Index lefi by Unity, 
and the third Power of r (into ee) muft have its Index 
lefs than the firft by 2, that is, their Indices decreafe in 
Arithmetical Progreflton. 

Next for obtaining the Z/hci* 9 or refpeftive Numeral 
Figures that would arife by a continued Involution of 

r + ev 
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r -f-f, prefix to the fecond Power of r (hm e) the Index 
of the firft (or fimfcle) Vo#er of r 5 and to the third Power 
of r (into *e)preix half the Produft of the firft Index 
into the Index of the fecond,. and theie will be the true 
Numbers required; 

For the clearing, of this, take an Example or two : 
Suppofo * 9 were? given* and you are to raife r-\-e to the 
fame height (that i#, fo much thereof as is required in 
this Method) firft fet down 1 *, to this add rV, with the 
Index of the firftjprefixed to it $, then it will be r* -f» $r*e : 
To thefe add r 7 **, wift half the Produft of ?-tt&i to- wit, 
p X 4= 5<f, and then it will be r 9 + pr f e+ 3tfr 7 ££— **, 
as wns required. 

Agaift, fiijnjofe a**, were given 5 to raife* the reft as be- 
fore, r t9 -{- 1% re*\ are the two firft Members, and the 
half of lS* 17, that is> $x 17 = 153, arid theft they 
willbe'r^+^r^di-f ijjr ,# w»j* f . 

Thus you may* proceed on to what Height, aftd to as 
many Tetjns a* yea pteafe^ by taking £, f , £, f , £, &c. 
of the Efo«V into tHd Indices they belong to. 

A*Jt&i$ Itakpte tb a*w>Ttifcmmy, hwimgtew fien 
any thing ferformrd m ttes ktnd y *citit> tfol&e E*fi 
and Exf edition. 





C H A P. XI. 

Tibet Refoking <f fsvtral Geometrical $Pr** 
bfoms r together with the Sohttkn of their 
Equations in Numbers. 

FO R the refclving of Geometrical tProbbms* it will 
be requifite to have a clear Uaderftandiag of thete 
two Proportions of Euclid ^ viz. the 47 th of the v& 9 «d 
4th of the tf th Book : of their ge»erai (ami cxceJkfat) 
tjfe in Geometry 1 (and confe<juepitly in all Pasts of tlwt 
Matbematicks) none that hath been coaverfan* *be*tfiitt 
but wiH readiiy gyrat $ of whdoh Zks Carte* takes parti- 

fiulW 



Ch. ii. Of GtwMtrical Problems. , 7* 

cular notice, in a Letter «of has, cited by Dr. 5P<2#, in th& 
be&re-iwenti©ne«l Book of Algebra, fiag. 65. 

And bere.it «iay not be.apiift (tor the Benefit of tbp 
young Learner) to give a particular Accouot of die afoic- 
laid Propofitions. 

3Yqp. I. In all Rjght-angled Triaijgles, the Square of 
the Hypotheneufe '(or greateft Side) is equal to the Sum 
of the Squares of the Bafe and "Perpendicular (or of the 
other two fides.) Eucl. j. 47. 
Suppofe the Triangle CAS* 
to be right-angled at A : And 
let 

b = C S the Hypotheoeufc. 
b = SA the Bare. 
f = AC the Perpendicular. 

Then, according to the Pro- 
position, it will be 
hh=bb+pp ^ 

tyzxtbh — bb " 

To explain, -or illuftrarte 
this noblePropofition in Num- 
bers, 

Letfo =5. ^«=4^ m&f es?. Then 

will^/bs=c25. ; iia=l5: ftndj^3=$. 
But 1^— |— 5) s==a 5. 

4Prap.lI. The Sides df like Triangles are -rctfpc&hrfly 
proportional *o<eaoh other* .Ewrf.tf. 4. 

That is, if there be two Trkngles (either right -or 
oblique) that have each Angle of the one, equal to each 
Aiujle of the other, then are thofe two Triangles alike, 
ana their refpeftive 5ides proportional. 

Angles arc equal, that ftand upon (or have) equal 
Arches, either both from the Center, or both from the 
Periphery of a'Circle. As for example, Suppofe die two 
Triangles to 1>e A€F> and JfC®, having, the Angle 
at C, (the Center) common to both, and &£), parallel 
*>AF; ■ ' . 

Then 




7 2 Of Geometrical Problems. 

' Then is the Angle at 2), equal to that at F; and con* 
fequently the Angle at S t equal to that at A : And, ac- • 
ccording to the Propofition, AC: AFi: SC : S2)' 7 and 
FC.AC.:2)C:2C, &c. 




Again, the Triangles AMG y and HMK % are alike ; 
for the Angles A> and H, ftand both upon the Arch GK> 
and the Angles G, and JfiT, ftand both upon AH$ alfo the 
Angle at M> is alike in both. Therefore, according to 
the Propofition, 
AG.HKii AM: HM> and GM-.MK:: AM: MH, &c. 

To thefe two, add, that the Angle at the Center is 
double to that at the Periphery $ that is, the Angle FCA 9 
is double to the Angle FGA. Eucl. 3. 20. 

Thefe Propofitions being ^remifed, and pretty well un- 
derstood, the young Algebraift may proceed to the Reso- 
lution of Problems, into which I endeavour to introduce 
him with fome that be eafy. 

« 

9«Oft I. 

IN the Right angled Triangle SAC, there is given the 
Sum of the Sides AS* and AC; alfo the Perpendicu- 
lar 5P, let fall from the Right Angle A % upon the Hypo- 
theneufe S £. To find the Hypotheneufe, and the Sides* 



Let 



4* 
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Let the Hypoth. :2C=a. . . AC^e. A2=y. 
Tbsn'i i\e-\-ym=z? . r z 

4 \ee-\-yy=saa 

tf lye = pa y' 



&op.ji. 

JProp.z. 

■ - » . 



*= 4 8 
17 



1 ©- a 

4-M 

7, 9, 



; 



7 

8 
9 



r; 




W + 2}ftf + jy^5/M f 

ee -{- 2 jy* + J^ 33 ** + *M 



4 



TT^P 



This is called *e firfl Form of Square adfefted Equa- 
tions, and may be folved by completing the Square 5 (as 
»/<»• 5*0 Then it will become * • ' K 

aa -f afty -f ^ =gg -f yf. 

and confequently a-\-ft=z</zz+pp 
Tfcen will a =f /«« +# — f 

A^tf^ 5 M®*^" t «fy enough, efpecially by the Me- 
thod of Exttafting the Square RootfrW.V^ but\h« 

gtn, they refer to the two <Propfitims tefime memie*% 

The new-found Eqwwiwi U aa + zpa =s zz. 
la Numbers aa + 34* = a 504 ^ (?. 

From hence arifeth this 



* 

T%eorem£ - ^ _ 



L 



fsssjo 
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Refoking qf Problems, 



irr=45o 
fr— 510 

> + /= 47 

+ » * = i*5 
Diyifor 48,5 

a Pivifpr 50,45 
Newr-f-?— 5°>9 

_+££== ,01 

Divifor 5°»9i 
New r4-/=5o,s>* 

Divifor 50,9*05 

Newr+?=5o,9ai 

* Here I defift forming 
a new Divifor. 



23*5)4 = (r 
j 1 1 52 ==fG 
9<to = pr + irr 



and 1 7 ~.fo^ 



192,00 = 2) 

U5>5 




4072 

1x8 

100 

"18 
£5_ 



(5^823 = c 

For finding the 
firft r. 

Suppofe r =s 4 
rr=s itf 

3r ==» r2 

28 > a? 
Ergo, r <4 



yirftr=30 
■4- g = 3,92150823 

■£ — 33,92150823 This is alfo a continued Series, as 

tffe Square Kqot was. 

* * 

*r»UpP0fe in the Triangle SAC, there were given i*= the 
O difference of the Sides AS and AC. Alfo the Per- 
pendicular 2>, let fall from the kight Angle A, uron. 
the Hypothenufe SC Thence tp find the Hypothe- 
nufe, fsc. 

Let SC = *• j*C ■■' c And J® =>•• (as before.) 



Then 



fehi 



II. 



Then 

*Prop. r 
"Prof. 2. 
5 v_ 

tf X 2 

I $- 2 

8+7 

4i Pi 
Then 



i 

2 
± 

4 

5 
6 

7 

8 
9 

10 

ri 



and their tLqnaiiotis. 

SC = a fought. ^ 



7H 



jy + ** — aa 
y *. a : :/ : e 
ye— pa 



IA, 



jjy _ 2^ -^ ee = dd 
yy-±-ee = dd*\- tpa 
aa=dd-\-ipa 
aa — 2pa = dd . 



This is called the Second Form of Square Adfeftei 
Equations. . . . ' 

And may be folved by Compleating the Square, as in 
the firft Form* refpeft had to the Sign — 

Then it will become 

aa — 2fa -\-pp = dd + pp. 

And confequently, a — p = \/dd-\-pp* 
Then will a=y/dd+pp. +p. 

But this Form hiay be folved (by my Method) as w#i 
the lafl, to wit, by a continued Series. 

Equation aa — 2pa =: dd. 

In Numbers, aa — 400 =: ipd =<?< 

r-\-e — a 

rr + ire-^ee^aa 

2pr + 2pe =5 1/2* 

rr-f-arf — ipr — %pe-\-ee—G. 

irr-\-re — pr ~pe -J- \ ee = f G 



Put 

1 ©- 2 
1x2/ 

2— j 

4.7-2 
Then 



1 

2 

3 
4 

5 



From hence arifeth this 

rteoremS— S-^^e 
Lr—p+i> 

r > 5 c, becaufa of — ipr. Suppofe r = 50. Then 
rr =2*900, and 2/r = 1200. But 1200 cannot betaken 

L 2 out 



# 
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Reviving tf <Pto&kfoi t 



out of 900, therefore t > 30. Sup £ofe r =■* 50, r r *= 2 500, 
and ifr = aood, then ft -* z/>f ss j o, loo much 



Ergo r > 50, but r > 50. 



Letr==:4o 
-)-/r = 8oo> 
— jrr =8oo j* 

r — /=2o, 

+ *<? = 2, 

Divifcr 



22, 



r — ^ = 24, 
+i* = >* 

+£*=: ^00 5 

^—^ = 24,4! 

I -j- * e =* ,0015 
r—j>==. 24,413* 

* Here I defift forming 
a new Divifor. 

Tirft r == 40 
+ * =* 4>4 *3M,L*4 
a =44,41311144 



196 = G 
p8=iG 

88, 

10,00 

32000 
*44®< 



759500 

1^.345. 




lad 



and 20 






»> 






(«r*+ 



?Adi iii. 

IN the Right-angled Triangle £&£ the Safe Q>r 
Side) S^C *s given j and the Hypothenufe \with the 
Area, in one &tun ; thence to find the Perpendicular 
AC. 

.Let«4C**, EC*ze % iaA£A~b t given. 



Tfeeh 



Ch. 1 1. and tbttir Equations. 



Then 


i| 


And 


-1 


Prop.i. 


3 


i—iba 


4 


4©-* 


5 


3> 5 


6 


6 ** 


7 



n. 



iba = the Area. „ e r i » T , 
•+*«» ft *» Ae C Sum of the Hypmh. 
-J — r » r £ and Area. 



ee=*bb^da 



bb + aa =*s-r- zba-\-%tbaa 
aa — jbbaa + «**=* *s — bb 




Let fc = <ty, and * — 7> then the Equation in Num- 
bers will be 42,93 a — aa » 418,844.4 

This is a Square Adfe&ed Equation of the 
Third Form. 

Let it be made ba -*- aa =s=: G. 
This Form ufed to be Refolded, 
by compleating the Sfjuate, (as 
before) but firil the Equation is 
fuppofed to be changed, and 
made 

aa — &* = — * Q. ^ 

Then aa—>ya+ibb**$bb—G. ___ 

And a-~Zb=*Jibb—G.* : Hence, a=±it>j£sli&-"G. 

But I fhall folve this by my Method, 

Thus, 
1 ©-2 
1 x£ 



5 — 2 



ilrr-t-2re-{- ee=zMa 
$\ br -\- be = ba 
_ 4|*r — rr + fe — irt—n — ba-*-aaz=zG 

l^*\Aibr^Trr+ifa^rf^\ee^iG 
then will Ife— ft— $€*=*; £6 + frr— f fcr« X). 

From hence arifeth this 

\ ^faoremS J? 

Lib — r — \e 
•••• *••• 

42,93 = & 4i$,B444— 17. 

If t ** 20, .theft rr =» 400, and br =ts 8 58,* 
B«8j8,t? : ^-40oaa;45M -£>#*, r<20. . 



=^. 



Let 



'. . ^ 
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K$foking qf Problems i 



. Let r= io 
+ £fy= 50 



418,8444 = G. 



— 1^4,^5= 164^5 = £»T — i br 
\h—r~ 11,465) 44i77aa— 2> 



-** = 



37,8* 

tf,9I22 

6^3 13 5 



59870 
58680 

119000 

*4745 

*54*55oj 

JI2££?| 
2459c! 
19422J 

51*8 
517* 1 



(4 = 
(.9 = 
(9 = 
(1 = 



e 
e 

e 



(* 3 8 



Divifbr 9,465 

New r =5 14, 

**— r= 7,4^5 
— ■ je = ,45 

Divifbr 7,015 

New r = i4,9 
££— r=: £,565 

— yg = »Q45 
Divifor 6,520 

New r= 14,99 
ib—r= 6,475 

— jg — ,0005 

Divifor 6,4745 

* Here I defift forming 
a new Divifor. 

Firft r = 10, 

+£_4 2 99i8?8 

= 14,991838 efc. 

This Third Form is fomething more troublefome than 
the Two firft 5 but a little Practice will render it very 
eafy. And this is alfb a continued Series, (as before.) 

"PROS. IV. 

IN the Oblique Triangle %C2)J there is given the Bafe 
(or Side) £2), With the Side C2) 5 and if the Diffe- 
rence of the Sides SC y and CD, to wit, %C—CDy be 
multiplied into the Side CD, that Produd mufl be equal 
to the Square of the Segment of the Bafe, viz* = aa* 

By thefe to find out the Segment, a* 

Let 



Al 



Ch. ii. 



Let 

And 
Then 



i 

2 
4 



and their Equations' 

22>=zdl. n Sd=.9* 

SC—fDC=:y 

by — aa, by the Probl em. 
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Suppofe a Perpendicular, let fall 
from the OJbtufe Angle C % upon the 
the Side 22), call it/. 

Alfo let ^^=? *, ^ 

i 

as in the Scheme.. 
Then 




Trof.i. £ 

6—5 
That i*, 

To wit, 
8,v 

4®" 2 
10+12 



13 X 



5 

7 
8 



9 

io 

ii 

12 

14 



pp-\-ee=*bb 

aa-- zae -\-ee-\-pp — bb~\-zby~\-yy 

** - - a*e = 2^y -f- j^y 

a-t-zenb-^-ynyza 
And this proves <Prof option $M6,ij» Hue*. 
\Th&t %?D:BC+CD::SC— CD: a. 

zby-\-yy=da> for d=za-\-ze 
iby = zaa 

bbyy — aaaa 
aaaa 



H-r-a 1 15 



lb 



*by-)-yy-~2aa+ 

ibbaa -f- **** — £M* 
am -f- 2#fcs = bbd 



aaaa 



bb 



In Numbers, aaa-\« ^272^=288512 = G. 
Let it be made *** t|- &* =: G. 



Put 

i®-g 

1X1) 

-I 



2 



3 
4 
5 



r^f-0 = * 

nrr + 3*r* + iree^aaa 

br4- 1 ~ -- f 



r* + #r + 3^* + fe + 2*w=G 
*J* . iG 



7 



irr + t* + ^+- h ** = 2 

* ^ 

£&? . f G 



f£+ T — -^-ee=i 



— \rr 



ib^fD. 



mm 



m 



From 



From hence ariftth thi$ C 39 

^theorem, ■\r-J-f ji^* 

If r = 4$, rrr == £4009, ir ^a 1 50880, 
But 2 5 0880 + 54000 =« 3 i4$go» j&ya f < 40 
Let*>5e3o 

frr — 300 9^i7o,dd=:fG 
j;b *zio$<*fi 3205,6 88= fG-*-r 

•— 2 390^ = 2^90, 55d=f rr+i^ 

r=99,d8 ) 815,022 =«2) 

7 H* (7 

Divilbr iotf, 75 



r 4 J 



i- +r = p?,5^ 52,407108 =»0 

r + e==: '5 47>oo (>5 

DWifor94,o 5 207 2 

+ e = »05 4 7o^5 (5 

Eivifor=94»c>5 504708 

Divifot=s94»05S> 344130 , 

»*»«77 C? 8 ^* 

<prq&. y. 

TH E three Chords (or Subtenfes) af ttpee Aretes, 
compleating a Seij&icisde, teirig etch given: Tfcence 
to find the Diameter of that Circle, 

Suppofe AS w.j »w *, JK7*»4 »4 agd 2?C=?: 5 W; 
To find j9%) = ^, the Diameter. Diaw the two Di- 
agonals, 22) v ^ ; and^cfiso;^ 'JTben i« 



SProJ. 



Ch. iii aitd 



%i 



And 



i 

:£ 
1 



ad—ffza xx 





*»* 



ft L #"' •>* tk 



This- Third Step I have 
Often heard arterted» but nei 
ver could fee \t clearly de- 
inonftratedi which I undertake t6 do Hl.tBilmMner. 

Make CH perpendicular to 2C, then the Triangle* 
^fcZ>, itiiSCH, arealike, both Right-angled atC, ana 
having the Angle* at ^ and ff , both meaftred by the Arc* 
C2>. Again, Ihe Triangles ^J?C and C^Dare *W« i 
for the Angles at J, and 2>, ftand both upon the Arch 
BC> and the Angles fDCf/i and SCA areec^al: Fofdie 
Angles SCJ — ACH =s 90 Degrees, ajfi>. the Angles 
ZKfif -f ACR =S- 90 Degrees! Thar isv the Angles 
tDCH+JCH=2C4 + JCH>, *»* <^ ft ^ W *e 
Angle DCH=BCAi Theft btiri J*^r »*?U.W 

4 1 x 1 b i -.ft 2)H t ixdx'-aitd: SH 

X x 

6 tf+tZ'ssp Hence *f-f/«»j*. 
i aaaa~~adff~l>t>aa +/&&==**& 

^■fflyt —bbaA ^ddaa-fr iM» 
—Jffl —* bba — iia = *<*ffi .__ 

Which in Numbers will be, 4^* -* 5 o*=» i*o» 

Let it b«t made *** -» ba =* <& This is an frjuati<ta 
*if the Second Form of Cubjcks, and may be iolved with 
the fame Theorem as* the laft, only changing the Sign o* fa 

,\b ' $Q trx 

then it will be n*r -e+«~-?+U—irr^*Z) 

r - - ~.' 

21 



That is, 
4'.' 

therefore 
IX. a 

7. 8i 
9 -r-a 



9 aaap 

IO £££ 



■:•...' . 

From hence arifeth this 



tbew>m<f — f& + * 
It 



JLe^ 



8* Refoking qf Trohhms* 

Letr=s*, then rrr =21*, and br =5300^ 2id, Ergcr 
r>*. 

Suppofe r — 8, rrr== 512, and £r= 400, then 5 1 2—400 
ss 1 12, hence it appears that f > 8, but-not p. 

Letjr==8 120 =:<? £ = 50 . 

— irr—21,3333 40 =fG 

4. fb= p i6 y €666 5,oooo=rff-^-r 

, — 4 ,***7 — 4,***7 =*&— f^ 

\b^ ft = 2,083 ,3333 — 2) 

I £ 2980 \ G° 5 5 — ' 

y — — = 5,917 • • 

r w 35500 

4-g= ,P55 298*0 4 

1 Divifof 5,9* 



2 Divifor 5,97* 
New r= 8,95s 

4. •-}& =si^, 6 666666 4,9*585^7144 =; ~G -r- r 

' —"4^*10083 =s 4j9tfiod8j«3 

'-T^ 5 ' 959 ' 47893* C,coo8 = * 

-J- e ,0008 62021 1 

Divifor ?"^7. • . - h 598^1 = '. 

-f- e ,ooco £ " $2154000 

Divifor 5, 98*71* '79*013 (0359 ±ae 

* Here I defift increafing 357998o 

the Divifor with e. ' 299.3; 5'? • 

L«fi.n55=L8 f 055 58**250 

+ ^^8, ^00081035^ , 3&9n9 • 

4=»8,o558io359 

<P k 8. VL 

t ♦ 

1 

THE Radius of a Circle, and the Chord (or Subtenfe), 
of an Arch being given, thence to find oUt the'Chord 
©tone Third Part o£ that Arch, which is the Trife&ing 
of an Arch, or Angl$. ■ -•*• *•* ! - 

IaCtj4E*=zR, th? Radius; and J2)z=sc t the given 
Chord, (fuppofe of 60. Degrees.) 

I . To 



Ch .1 1 . and their Equations. 

To find J8=sa> (&e Chord of io Degrees.) 

Let R === C =5 1 ,000000, &c. 



•1 



»..•«•• 




3Pr<#.a. 



^ v..~_^ E ' J 

££*?«- 

21 : a : : 4 : e 



• • 



• • 



3©- * 
3 x iR 

7 x R-R 



2 
? 

*1 

5 
6 

7 
8 



aa 
■5:— *• 

ca—aa^iRe—ee 
aaaa " - 

iaa~2Re 

- aaaa _ 
iaa~ j^^iRe~et**cg--aa 

iRRaa — ? ^ =5 &R<?# ~ A Jtat 



'f 



9 1 aftRtf — tfdtf aa Hit* — &R* 
io* ;££*— aaa=sRRc: 



a 



mtmmmtm 



lit 



+* 



This is the Third Form of Cubick E<jwtioWL 
la Numbers, xa~aaa*&u . 

Let it be made pa — aaa «<?• 

Put J 1 J *•+£=:* 
\%b 13 br^bet^ba^ .>•<<.•'...- 

A-t-3 j5 ^f^h-.frrr+ifc— ir^r&sssjii 



*£ 



7 



•'i 



Mi "" 



1 



Prom 



from K<pce itiftth thlt. ' r <B 

\Jj- r -' 

■Lara , -• I=G j^:. 

*"■= ,33 ,333533 = iff.*', 

•^t* =r,0J i.iiiiii =fW^» 

r = jrr— H . - 



***^lS 



— r= *!-n 

tf ! '■■ 

■-* .047 
'. ©ivifer i-,9p3'3- ' 

Djpji pr 1,98113 
Kewr = ,347 



,i4Itn =slty 

- ny7St~ _ 

"'»'. i'7»°- ■•-'-• 
acj»04f 



C35^« 



.S!*7«47JS4SS.= sa-H-r. . 

^-— r s= 1,534844) ,0007JH2*79J. Kb 

^•e ,oooi 5Qtf>t ■;-■ (,o&3»f=< 

piTife . ?i)S*^_ , ■ ?44'oiij_, ' 

— ,ooo'oy 2181495 

v- fr'^&oooV - — >;gc7*58- . 

Ottftpf *^»+5S- Ssaiiii' 

J.afl»==j47 .--'v.!. -Ij i 7/WJ44. 

»5g ,»j?»»(Mf ■■' -- ■■ j^zga • 

In the preceding Example 
bwrtit, jij would produce thi 
nfually caJe^-sCfcume, i 

fjghprt Itower thereof, mist' 

How other Bqoatiori that 

^eitintermecjiate Termj, (< 



Ch. 1 1 . avd ?i*ft_E4MatiMs. r \ t% 

ipay j»e wdjwxd tp ft>me pf $$ *b«se ^«j»iog Foctn^ 
might here be Inewed by tbofe commonly £ft0&d Cdrddtf* 
Rules, ,gr xftbfrwfes 1>ut fueb fipqcefr i* **> J%tge aftd 
tedious to be Aofei*e4 & t>*s : §a*il T«*& : N*i*h*r (m 
th) HaKe^g any#e$$ f tf && E^4i«tts f u tj*P «&-> 
_^*ke £^c^ T^rm ,qf ju» .E^uft ti«M|, £&* \*&ich w** 
invented purely tor^ufcr *to* Am* ***» jfil.*nd| eidjjr 6*. 
* Solution m Jfynjbfr* , F<# >y *be A&e&qd* of tw 
*erg«*g Series, afty Eq#at*qn mty b& %$ wrfl :f0jv&4> (ftili 
fceeafeig jgt own Fon^ jis the fopblftd pttdwted it) at 

I ^are^f? ^an^ted the Ppftrine of Sl+r<fi forrthtf tik* 
jre*f?i> £? *?& J*9«**fe ** re^M*# 4 l#g? Jtopfcn&ti<*i to> 
fender it intelligible, yftlfcfltf vJltob, it V WWf m&m* Afld 

Ganfufe t^ji &£r*v3i &$ Mifh«r &$*& I <jycr f yet) per- 

&l¥# #Sy gfltf* W Qjr ftivittig* *l|tf*by ¥ tn ueftiyilgiuiy 

Pn*l«m r {^*f;&wa£&*e ford now m<tfmfiQri m *«), 

inAinfr, |tVftin4i3a£er>(in myopinism) to bring it. out; 
of fu*b £*nfo; Wfra A^y taieogagedin *ay Prooeft, tb«, 

after they are become intapgled, and. s6ik£L with xtf tot 
Quantities concern'd $£rei% i wu)4 likewife have in- 
ferted Rules, for diftovep ing of t\x$ feyeral Rpots pf.an^ 
a^cjefl liquation, w^eVher 4 a(ph)(iativc oi: negative, f$v. > 

Sow f&th Worknayve berfirrmei, is ab-tady fipweJ. 

Notwithftanding that, 1 have in thid fetond Edition ad- 
ded a. Chapter in its pepper place, which (hews the young, 
Algebraift how to manage Tuch Swrd gutfniiim +s nay 
happen (aijd often do arae) in th$ Solution of hard or 
4'imcult Queftipns. 

But I content myfelf in this.Traft with one Root on- 
ly, that is, fuch a one as fait* or agrees beft wkh the 
Nature and DeJign of the Problem propofed, leaving 
thofe Speculations to be inquired after (by <«h as de- 
fife them) in the Works "6t Des Cartes, or T*t.W*ilish 
Treatife of Algebra, wherein tbsy j»ay gMtt yk\ ample 
fetisfaftion in cafh wUt^cufcr Cafe* £fc. 

Before I proceed |o the refolviqg ^f of^er Wms of ad- 

fefted £quatifn% if iuay be CQttVWii^ <9 (Vj fotnfitbing 

pf thofe that are alpc^dy deae^ 

1 'Pwhap* ^ nay tje fiii^gefted by feme, that ttw Mc^boa 

requires too mbny BtemTlotHiin DJkSwv, «is PWa, three, 



] 



& 



Rrf$hi»g <if yfrshUms j 



or ft>i!i£tt&fcR more, according to Ac Number of Terms 
in the Equation. 

That it doth requite feveral Divifions, is true $ but with- 
attconfidtr, thatthofe Divifions arfe performed with finall 
Divifors, and 1 that each Operation is in order to bring 
down both the Refolvend and Divifbr into lower Terms, 
which was the very thing I firft aimed at. 

However, to accommodate fuch as Prefer Mnltiflita- 
tion (tho* the FaAors be large) before X>iviJion y (notwith- 
ftanding the Divifbrs be fmalH I will here ihfert adhe- 
rent Method of ordering the feveral Powers or the Root 
r y with the Coefficients, &c. which perhaps may feem 
eafier to tome, and therefore may pleafe better 5 tho* 
60th come to the fame in the conclusion. 
• And finoe I have entered tfcpon die Subje&of angular 
Sections, I will proceed a link further therein ; and re~ 
fclve feme of the odd Se&ions, viz. the fifth, feventh, 
and ninth, paffing over thofe of the even Powers, to wit, 
the fourth, faxth, and eighth, becaufe they may be refolved 
by that of the Bifcftion dniy 5 for that reafon it will be 
convenient (tho* out of its due courfe) to infert the Bi- 
fe&km of cn'Angle. 

•''; 5P R b S. vii: 

THE Radius of a Circles and the Chord of an Arch, 
being each given, to find the Chord of half tfi^t Arch, 
which is to ? bifect an Arch/or Angle. . ' '. 



Lpt 



* 
f 

3 



JF== R the Radius $sJZ>,' Chord of tfo beg. 

3?. 



...•*•"*— "-' 






r 1' 



I*st BE &e •- 
.then '•' 




-^X 






IProf. 2 . 

hat is, 

7 V 




4 

5J 



4RR~-aa=zee 

a : c :: R : e f therefore it is 
yiaatccuRRzee 
8 M 5 c6m RR : ±RR -*-aa=*ee 
8 



4.R Raa — aaad « RRcc. 

1 1 11 1 11 • i. 1 -»*—■— 



m 



*■¥ 



r* Which in Numbers is, 41* — MM = 1 

U&4- - 



Eet 







Ch. 1 1. and their Equations*, 87 

Let r+e=*r as before, ; 

Theft will — rrrr — $rrre — 6rree ==— <wtf* 

Arid +4rr + 8rg-|"4gg a = + 4** , ^ 

By the <Prob.r> ,5 but r< ,5 therefore 
Let r = ,5 then rr = ^5 and ^ = 2=: »^5 
and rrrr =,062 5 Aen Jt will be 

— ,0625 — ,5«— ii5e€——aaaa I '>_ % . l 
+* ^000 + 4,o*4-4>c*g — 4** > 

That is, + ,9 3 7 5 +3.5* + a >5**= 1 
And 3, 5 re+2, 5 ^ = ,od2 5 

Then will 1 ,4* + " = > 02 5 = -° 



-j— ==: 

i>4 T e 



• • 



1,4 ,0250=2) 

4-g = ,oi7<? • 14* "(1017* = # 

Divlfor 1, 4176 I09QQ * 

991? # 

Firftr = ,5 98100 • 

-{-.6= ,0176* 8505^ 

Newr=,5i7* . * 

I take but ,517 = 7*, wlych iqlng involved as before, 
the Numbers will be 

— »o7 14434- — , 5 5*7 5* — xfiotfee 
+ i,otyi 5*0 + 4, 1 36000 + 4,obocc* 

That is, ,997712* — 3,584*5* +-a»39*3«* — * 
Then 3,58425* + *f39tfS**- — ,0022874 - 

And J ,49 59 3* + ^ = ,0009547120 = $9 

{2)- 
1.49593 "f* « 

if-- 



\ ■ 



. . « 



1 V 









to 



fofoking. <f $Wri*ty 



v 



'« 



1*49595 
bivifor i,49^5 
Divifor i»49^5^7 * 



,OOOP 5£}T>2tt '=« 3 

&»79<> (jooo^ sac *' 



jttSl20 




H?fS*OQ 

™47.59*9 



* Here I defiftSncreafing *i43>23 10 



the Divifor. 



W°? 



9&'3*Q7 
89 7*5 * 



~f- e = ,000*37951*' 



*»■*—•■ 



25171 
149*5 



05=»5i7*379<*itf 



10306 



07 «C 



(9***=* 



PROS. VIII. 

T&E Radius of a Qncle, and the Chord of an Afch 
(fuppofe of (To m as before) being given, to find* 
the Chord of one fifth part of that Arch (to wi*> of 1 2 gn) 
Let AE— R, Radius > . $il =* * ? 

ehord,S8 lven 2c^x> 



and j£G === e, 



the Chord fought. 




By the third Step in the Procefi of the Trifeftion o(* 

aa , 

an Angle, ^jj. 83, it was found that— = f* and by 



T 3-RH/1 — aaa A — 
j the tenth Step, RR =; AD 



R 



Make 



Ch. 1 1 . 'and, theft. Equations. 89 

Make M perpendicular to' .^©. 

Then are the Triaiigtes itftfC, and 1DAL* alike. 

And AHiCH'.iA&tJL. But,JI£=**R. 

1 a* 

But CH=s &K — e, that is, lit — «■ 

XV 

Again, A^= ^ m t^ aa \ from hence it will b. 



3 



Li • !■, . ^, 



##- 



„ aa iRRar?-a?a j, r 
iR-.zR — ^ ii2 Tf— RRi'' AL ' 

6R*a-<iRRaaa+a* ^ 
Tbzt "» zRRRR. ■ **" 

But^X a I -^i* C2>» «>d I CD =» J <» 
t -r " C6R 4 a~'iRRaaa4-a4aad , , « 

thcrefore 'i ,gA&A T " =*'+*' 

That is, aaaaa — • fRRaaa + sRRRRa =s RRRRc 
In Numbers attaaa.-r saaa 4- 5** sss i 

* ' 

Put 74.0 = 4 ' 

f -}- wrr + 5*T*T*~f~ lor ^ ree — ****** 
Then<— 5rrr— i5rr* — i5ra?= — 5*** 

C+ 5^ + 5* = 5* 

If <?= 1. *•> ,2' butr < ,5 by the Scheme, 

f -f- ,0003a 4" »Oo8^.+ »<>{$«£ == 6MM 

Then<— ,04 — ,*ooe — 3,00^=:-— 5**0 
C+i|Q 4- 5io«r. = J* 



1 ' < 1— ■«— ■ ^— ^— »^i 



^ . _ r ■■ « 11 v ^ ■ 1 — 

That U, rf- f 9lb3* + 4,498* — f,p*etf === 1 
Then 4,408* — 2,9*0? === >Q?0*8 
And i,5> — ^ = ,0135*7*3 — ^ 



r 2) 

ConfequentlyA — ZT^"* 



• • • 



1,5 ,0135*7*3 =Z). 

— g fea ,009 • 134*9 (,009=5* 

Divifor 1,491 148*3 

Firft > = >2 

4- > £ =^»0Q9 

Ncs^f.sK 2^09 which being prdered as before, 

* K Then 



r 



9° Rcfohingif.TrohlcutJt ,*\ 

C+ ,0(505987782+ P99540 + ,091294* 
Then <-*- ^045^4^6450 — ,655*10 — 3v l 35oo<e 

C +r,Q4S . „ +5fC* .. . 

That is, ,99975*133* + 4**5433* — 3»0437°*7«* 
Then 4,35455* — 3,0457*0 = ,0002478668 

Each j?art divided by 3,0437 then it will tecome 
1,4506040 — 00 = ,000081436015 =2) 



»• 



1,450604} ,00008*43*015 =2) 



_-.e = .'00005 

Divifor 1,43055 

— ^ === ,0 00006, 

Divifor 1,430548 

— e = , 0000009 

Divifor 1,4505471 



liiili 
9908515 

8585288 

132522700 
128749239 

. 37734*10 
28610942 



(,0000 5 = ' 



(,*=* 



85852$* 



Lart t =*= ,209 
+0 = ,0000569263 

a = ,2090569263 



(263=0 



540386 
429162 



I have here (according to Pfomife, fag, 8tf.) £refented 
you with another Method of Refolving Equations, very 
different firom the firft 5 for in that the Members of the 
Solution, (to wit, r + 0) together with' the Coefficients, 
are fo ordered, that from them (ftill remaining in their 
Species) there arifeth 4 Theorem for the Solution of the 
Equation. 

But in this Method, it \\ otherwife 5 for when the 
Mciftbersr + tf* are involve4 : according to die Equation, 
*nd multiplied into their refpe&ive Coefficients, Aea art 
they to be brought into Numbers, and a due ;CoHe#ie& 
made thereof, according to their Signs and Places. 

Next, the labfolute Numbers therein (unmix'd with t) 

arc to be compared with the Refolvend, and added to^ or 

fubftrafted therefrom, as thtir Sign denotes 5 after which, 

each 



Ch.i 1 1 and their 'Equations. 9 1 

each part is to be divided by tfre Fa&pr found, prefixed 
to**, that fo. the ^me may be cleaned: Confcquently, 
* Divifbr will arife, which muft be either increafed of 
letfepod by the Converging 1, according .to its Sign > the 
which, T pre fume, dotj* plainly appear^ in the Solution 
of this and the laft Equation. • - «■ ■■ , . 

I ftiall give an Example or two njore, that fo the young 
Algebraift may the better judge of the difference betwixt 
this and the other, andpra&ile which he 1 fancies. 

Note, That this Mehtod doth triple the Number of 
Places in the Root, at each Operation, as the other doth. 

s 

r?RO B. IX. 



T if £,-- Radius. of a.Ckclc, and the Chord of ah Arch 
'being given, to find the Chord of, the, Seventh part 
of that Arch. 

Let AE^R !Udiu*,C . . ?£ = 1 > 

and AM= c Chorf, I P ven S c = r , the* Chord of a 
Then AS=a } the Chprd of 8 Degf t 54' i?". 







•v^, 



V 



V 

V 



••••- 



\ 



•••-. iI t 



%$e laft Problem, it was founder 

JG =a aaaaa ?r i&Rafa +5RRRR6 

* ~\RRRR ( ; I 

And by that in fag. 8$-. it. was found that > 

' -f^ -— . R 

*U £? 6 f perpendicular «0^tf. then are the Triangles 
uiOi and G^Z alikej therefore it will be ' 

AH -. CH < : AG : AZ. But AH — zR 
Knd ^Z = f ^W + i CG, but jCG = iA2> 

N 2 then 



X 



* " v r 

Qz RefohingofTrohlems,^ 

then by taking thofe that aWebiial, 'it will be ? . /» • \ 



If 21= i, as before, then it will become 
a : 2 — aa :. : a* — taaa + 5* • » £+ 




p 



That is, — a 7 4- ja* — i/iaaa^ia^s j 
% , ' put r 4- V = *• Th^ 1 it will^c 

+ 7^ s -+- 3 5^*^+. 7or*ee =-|"7^ s C __ 



\ <t +^r4;7^^r ^^.y—'+^f -> 






If <? s i then r >> t t . Bm r. < & „ j by the Sshfejije. ji 



^ — ■ ,oococoi — ♦ooopo7^. — ,0092 tee 
tfhen £* ^ b ° 67 ' + && '• ^° 7 ^ - 

• inen S— ,014 — tw : — *> 2 " 

C+,7/ +7;o* 



That is, + ,6^60699 + *»5 8 3493*— • 4>i 302 ie* =; * 
Then ^,585493^ — 4^3 021 * ? = >3 1 393<>i 
And 1 ,59 3* — ** = >o7*oo8 =: 2) 



{SO 
,ss 
1*539 — c 



e 



• • 



DiTiforr,55 _£!£_. ti«4P=« 

— ff= ,009 14008 

Pivifer*M4»" ._ . , . i?8y<g 

— ,oooooi«£;i)4^' i "*ooop7*tfe.7--,ooij42ce . . 
+ ,00051407859^- ,9172508^ tj- 3*li566ee 



•^atMMtVMaf^i 



*' "That is, t , : ccb4X $ : 7^ — ge =* ^0004^43405 £ f =T:Z> 



. ;-. . v ^ ^ 



' .'i t co5>4^7 

* * ■ »■ 

r ■ !i " * . 










_ e = ,0004^02* 40300 - (,0004 ^=4 

Divifor IffigJTT ^ - v ,«587p ,, \ — 

Divifor 1,00^5 «'•- - * ^035«» (02—* 

„ iJ^Tiir '.'^~ : - ^0179070 . 

Here I debit forming .■ . ^ 

a new Divifor. * V 'I^' 00 fc I= « 

-j- e = ,00040^201 5 ' < - - . . 

* j 

% 

THE Radius of a 'Circle, and Chord of an Aj^h be- 
r t _ ,ixig given, to find tEe<jhord of one ninth part of 

iEat c Arch. - 

This Problem needs ilo Scheme, but a Coniifleratibri of 
the Equation arifing karc&Prob. VI. viz. Of the TriftSHm 
of an Angle : There it tf & found that 

iRRa -^ aaa ==. RRc, _ t 

And if it be made it = c = i in this Problem, as it was 
in that, then it will'be „ r - 

And'hfere we are to ffod a thff depart of that^Arch whereof 
aii the Chofd,"]forf of f ==f Tta order thereunto,** let it 
be made %y — yyy^c 

And for the Chord ibu^ht^puttfj. then will. . - ._ .. 
- r: . \yi — aa*=yi »nd j*— ^aaa*** $y , ••! 
Alfa; a maa «-* tramaa-^^'^r^^yyy. 

AndfiomthefewilUrifethi^B^tratldflj :: , 

a* — 9& J -jr *7* $ — - 3c* 1 +9* = %y — yyy=* 

If as before, <fac:i Ae?Cbor<3Lof £0 Degrees, then will 4 
l>e &e C3ior4 of £DegtJp6s, ? 46Mimftes t 
Put r-\-e==sa, then there will arife thefe, v/s* 

+ r 9 Hh 9 r ** + 3* r 7 ** ==: + 4 f 
— 9r* — 6$r*e — i8prVtf5= — 9^ 

— 3or f — 9or** — pore s — \a* 
+ 9** + 9* ,,.....,= 9a 






94 Refohing of Trobbmi, . . 

c =: i then r > ,i but r < ,2 * becaufe we are ti 
find the ninth part of the- Arch : Let r = 1, which being 
ordered as*the Species dire&s, will produce thefe Num- 
bers* 

-f- ,000000001 + ,000000090 + ,000003*300 

— ,0000009 — • ,0000630 — ,001 8905 ." « ;; •' . ■ ;* 
• +,00027 + >o*35* +H»7« ;,j - 

— »°3 — ,90 — 9,°ee 

+ i9 + 9t°* 

Thatis ,870269101 + 8,113437090 — 8,7^1 88*400 =:< 
Then 8,113437090 — 8,7 3188*400 = ,1297 F&P9 - 
And ,9291*0 — 00 = ,01485$ ~2) . 



(2) 
,929 ~0 



€ 



• • 



,9291^ ,014857=559 . :i '.- i 

~gp=5 ,ofi^3 9r • * ( (,di{3=5* 

Divifor ,91 f 5757 

Piyifor ,9H t . . Jill. 

Divifor ,9128 »799P 

27384 






1 ^ . * ■* 



> Laift rss !,i+, oitf 3 s=nx\6f=£r :. I take'rra inf. 
Which being ordered as before, Will be v / •.': t -. .; i 
+ ,000000003829.+ ,0090002950 + ,000010170* 

— ,000002543598 — »oqoj 5:34930 — : ,0039^4200 / 
'.j + ,000557092247 + ,02444362*0+, 42 ty7 x.9*$ " 

— ,04*82*88 — •1^,211640. '_' — 10,44^ 
+1,044, +9>O0 4 r v - v ; 

+ >997'737<*7 I 478 + 7 $8132 50428*-^ 10,9 22 5 43 2*0=1 
That is, 7,813250— 10,022543300 =3 ,0022*23 28 5** 

And then* 7 79 5$7<S* -* ee = 5 «s*te* J fc 399 5 = 21 t 1~ 

* - ' * « '• , • . ' -'l ' (. . 1 \ *• 4. 

r I •- I 1. * 

V * \ • > " » " 

tf i \ « I « 

r — . - • 't -+v*. -1 -' - *7795*70 
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i7795*7*0 ^00225723995=332) 
— - e = ,0002896 . i5$8tf (,o©02 3=:f 

Divifor ',7793 ' "* ^8*5? (8—* 

Divifor ,7792 8 [ ' \ *»34*4 , 

Divifor ,7702780 • 75**5.95 (5>— * 

7013502 

The Divifor remains 50809300 (652*5* 

without new forming. . 4675668s 

!Laftr=,ii6 40526200 

•4-e = ,000289652 .38963900 

^ =,Il6289^52 I5623OOO 

^55855^0 

. ! 1 ■ 1 11 

I have chofen to profecttte thefe Angular Sdftions to 
this height (which is further than I ever faw) for that I 
was willing to fhew by Example, with what eafe and ex- 
pedition this Method refolvethhieh Adfe&ed Equations * 
the Root converging as quick in them, as it doth in thofb 
of a lower Rank. 

Alfo becaufe from hence may be propofed a much 
fpeedier and eafier Wa^ of Approximation, towards the 
finding out the Circumference of a Circle, than what the 
Antients had 5 for Archimedes (and others fince him) pro- 
ceeded therein, by the continual Bifeflioh of an Arch : 
as at Vrob.y. beginning Mth the Chorcl (of Subtenfe) of 
60 Degrees $ that is, of i part of the Circumference, and 
from thence found the Chord of ri, then of ?£, then of ? J, 
Hheft'ofsf; thenofTjr> then of-jf?, andfoon, according 
to thfe nearnefs they intended to bring the Chord to the 
Arch itfelf. And this way of proceeding (astheyrefolved 
that Equation) requires Twenty-feven ieveral Extractions 
of the Square Root (that is, Root out of Root) to obtain 
the Chord of 7I*, part of the Circumference. And no 
doubt but they made ufe of thoie numerous Extra&ions, 
for want of other Expedients to facilitate the Work 5 other- 
wife (it is but reafonable to fuppofe) they would not have 
fpent- fo much Time apd Labour, as muft neceflarily be 
required in the performance thereof j both which are by 
this Method much abbreviated, and not only fb, but may 
fe# ihire accurately performed, because here is not requi- 
red 



*ed the Extraftion of a Surd Root, oat of a Surd Root, 
fo often repeated : for by the Refolving of one Equation, 
J*ere is produced the Chord of ?£ part of the Circumfe- 
rence, beginning at the Chord i 5 for $ of £ = ^ ; and by 
a "Solution of the fame Equation a fecond time, it will 
produce the Chord 4 ^ part of the Circumference 5 for 
|ofti==w. And if further Exa&nefs be required, it 
is but repeating it once more, and then it will produce 
the Chord of ^-4, part of the Circumference, h hub is 
nearer than can be obtained by the repetition of fifty-three 
feveral Extra£lions> by the Method of Bijbfliop before 
mentioned. 

And the better to ftiew how near two Solutions will ap- 
proach to the (comjnon received) Circumference of a Circle,, 
whofe Diameter is 2, 1 have inferted a fecond Procefs, 
taking, th^faiqe Equation Equal to the Chord kit found, 
fro wit, 

&* — 9* 7 -+-27** — 3o* , + 9*=, 1 1 6i 89*5 2 

And for the fame Reafon that the fjrft, r=s ,f in the 
laft JWels, in this it muft be made r ===: ,01. 

And here it is to be noted, that becaufe r=,oi then 
will r 9 — 9r 7 the two firft Members of the Solurion, have 
.pnp 1.7, apd the other 13 Cyphers before their figi.ificant 
ijigures^ both which being of fb fmall value, may be re- 
jected ? by which the Solution will become contracted to 
.thi$ following. 

— 3or* — por*«— poree > =?= ,1 1*289*52 
+ ? r + W 3 

C7J7 ,9000090027 -}*• ,0000013 $£ -fr ,00027^ 
Thpn <— • ,00003 — ,009* — • ,9*0 



• » « ^ ^ . ■* — ■ — -^^^^^^^"^^P^W^U ■ — — — ■ ■ — 

Vi«. ,0899.700027 +8,991001 35^~^9P7S^?===>i 1^289652 

Tten 8>99iooi 35^ — ,89973^ =,o29*5i>^3 
Awl 9>5>9S* ~ ft? =5 ,0292.52830* =2) 



ConJkat&ntlyA = * 



5>>99S) 
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• 4 • • * • 

9,993) ,02925^830^ 5= # * 

f=',0O2' J9982 ' C,002»2S -~* 



Divifbr 9,991 927083 

^— ; e ; *£= * ^0009 89 9 1 09 



i-, .•. <" ' ■■ . ' ■ ■ " ■ 



pivifor 9,9901 27974°* 

'— £==5 ,00002 199861^ 



_«> jo * a* * 



Divifbr 9,99008 -7993900 

*> 7992064 

^!Lr ===, ° I ft ? = ,Ol2 9 28'==:^ 
+ £=3,00292$ >-,-■ ; .;, . ; ...1 

Or rather new r = 0,012928 for a fecond Operation 5 an$l 
let r +f= s tf, as beforet 

Then the feveral Powers of r 4-0 being raifed, and 
multiplied into their refpeftivfe Coefficients: as in the laft 
Wort,- lave dnlyikrtt all- the Powers- wherein ee is con- 
eefn'd may be wholly rejefted, and then the Value of e 
may be found by plain Divifibn. : The TSTuiiibefs Co ' pr* 
cluced will be the^e : c: " f "" 

# c4- ,0900000097 -J- $000003* 
«.. '}— ,0660^5 2086 — ,015041*0 
* r^^^iv- • ** 4* 9»<*>ooodg 

'4->i^^8$U + 8^84^2*=* 0,11*289*5 2 



» t. 



Hence it will be 8,9849*0 =s 0,00000285 1 as 50 



°^fn.85555^ 



That is, 8,9849^) ,000002851000 (,00000031733=3* 
{ i .2^488 *• ■ - % • - 

'* 15-5 51*0 
89849* 
JL^ftf=a 0,012928 <5 5**240 

^ -fg = 0,0000003173 ' 7^89472 

> + ?=^ I ^ 8 J I 73== tf . 27*7*80 

.2*95488 

j ' — 

x .. . 85fo 

the Chord of & part of the .Circle's Periphery*- 

, * ^Grift* 



1 



98 Of finding the Periphery 

Confequently 0,01*9*8303X486 = 6,2831625, £5?r. 
will be the Circle's Periphery produced from this Solu- 
tion 5 being fomething left than 6,2831853, which is the 
Periphery very near the truth. 

Tnere are other Methods of approaching to the Circle's 
Periphery 5 (for exaSly true y it cannot be found:) but 
this way by the. Chord of an Arch, (be it performed by 
what Seftion you pleafe) I take to be the moft Natural 
and Demonstrable of all others. 

Now by the help of this Periphery 6,2831625 (or ra- 
ther 6,2831853) wnofe Diameter is *, not only the Peri- 
phery of all other Circles and their Area's, but aHb the 
Solidity and Superficies of any Sphere or Globe may be 
eafily found. 



T R $. XL 

Of finding any Circle's Periphery and Area. 

CIRCLES Peripheries may be found by the fol- 
lowing 

CAs the Diameter, of any Circle : Is in pro- 

Proportion,< portion to its Periphery : : So is any other 

£ Diameter : To its Circle's Periphery. 

This Proportion may not only be Illuftrated, but alfo 
Demonfiratedy by the annexed Figure. 

Wherein fuppofe AB= the 
Side of the greateft Square ? 
and D = AB, the Diameter of 
its inferibed Circle ; and P= its 
Periphery. Let D= 2, then 
^11^=6,2831853, asabove. 

Again, Suppofe ab = the 
Side of the letter Square $ and 
d— ab y the Diameter of its in- 
feribed Circle 5 and let p = its 
Periphery. 

Then I think it's eafy to conceive, by the Figure, 
That D:P :: d:p, viz. 2.: 6,2831853 :: 1:3,1415926=^ 
the Periphery of that Circle whofe Diameter is ^ = 1 

Which gives this general theorem : • 
'7*he Peripheries of Circles are in proportion one 
to another, as their Diameters are. 

Coiv- 




•?»* 
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Confequently, if the Diameter of any propofed Circle 
be multiplied with 3,141 59*6 9 or as in common Practice, 
with 3,141* 5 the Produfi will be the Periphery required. 

For to find the Circle's Area $ 'tis very obvious, only by 
Infpe&ion of the Figure, 

•As the Perimeter of the Square (viz. the Sum of 

That 2 ** 5 - f our &des) : Is in proportion to its A- 
xti < rea :i Sb is the Periphery of its inferibed 
Circle : To its Area. 

Thus if D== the Side of the Square, and Djameter of 
its inferibed Circle: Then 4D= the Perimeter, DD — 
the Area of the Square, and 9.1416 D=/» the Periphery 
of its inferibed Circle, found as before. 

And then it will be, 4D ; DD up : to the Circle's 

Area. 

Or \d : ddup : to its Circle's Area. . 

If d= 1, then 4^ — 4. dd=z ixicj, and £=5. 
3. 1416V/, as before. 

Then 4 : i :: 3.141$ : 0,7854 the Circle's Area, whofe 
Diameter is 1 . 

Now this way of finding the Area of a Circle, by cotti- 

Earing it with that of the Square* not only agrees with, 
ut alio proves the fecond Proposition of the twelfth Book 
of Euclid's Elements. 

{T*be Area's cf all Circles, are. in proper-. 
Hon one to another 5 as the' Squares, of 
. . thein2)iameters are. /, • 

For if D = the Diameter of one Circle, and rf==the^ 
Diameter of another Circle $ then 0,7854 DD==?t^e Area 
of. that Circle $ and 0,78544^/ will be the A^a, of the 
other Circle. 

But ' o,7854DD : 0,78344/ : : DD ; 44- Ergo, £&?.- 

From hence it will be eafy to deduce the two following 
Rules: 

viz. That if the Diameter of any propofed Circle be 
multiplied with 3,1416 5 the Produft will be the iPerit 

gicry of that Circle.: And if the Square of any Circle's 
iameter be multiplied with 0,78543 that Produft ^yill 
be the Area of that Circle, in fquare Meafures (or'^BarH) 
of the fame nairie with thofe of the Diameter : viz. if 
the Diameter be .-Inches, then wiUtbfrArpa h$ fquare 
Inches 5 and fo for other Meafures. — ,».,':. 

O 2 * Now 



Of finfltng toe Soli^dpty 



too 

i Now what is here done, as to the Proportions, betwixt 
th* Square and its. inscribed Circle^ may alfq be applied, 
tqthe Cube, and iw infcnhed Sphere or Globe. 



*P A 6 &. Xlt. 

& find the Solidity and Superficies ofiny Sphere, &c. 

THUS if we fuppofe i== i to be the. Side^of the 
Cube, anil Diametpr or. Axis of ksinfcribed.Srftfrei 
tfeen will 6i be the Perimeter or Sum of all tteSifl?^ 
d&^its'folid Content s and ;,i4i<^=5=/, the Periphery. 
• pf the % Sphere's greateft Circle. 

Afld the Proportion will be^ c . 

6d 1 V4**^ J : ddd : ?! I4 U zszOySiistddd, the &- 

lid Content of the infcriBed Sphere, whofe Diameter or 

Whence it follows, thai? bscaufe rf=j, ; whbfe Cube is 
1 X J X 1 =7= 1 5. therefore jf the Cube .pf the Axis of aiy' 
prbp^fedSphere^ be multiplied. Irfto/orwitK 0,523d, the 
Produa: will be ;B^ fo*li4 Content of that Sphere. 
* That is, §upj>ofing 29= the Diameter tfAxii of any 
Sphere 5 then 0,5 2 362)2)2) will be the Ibiiil Content of 

v £or <«W : 2JZKO » t htfistdddj o,j*;5$2*5a J. whfch 
plainly proves the Truth of tftat difficult Proportion, 

- > A - £ 7>itf Spheres ax* in ^proportion: one to another , \ 
: €;i».^ yfcthe- Cutis of their "Diameters are. 

Having thus obtained. a Rule fbr,findii^ t rhe folic} Con- 
fCrit aj£ Jwy,£ptejrQ>, .b^gppaparinff f | t to it& ci^umfcri)?}ng 
Cube, SSfc. let us fee how to Snathe luperficial Cpntenji 
\>j htipjb£ih*C\tb? : Which, I prefume, may be done 
by thisfrllowirigf, . " . , _ : < _ 

i ' ' t . \j& the ptfddontent of any Cube : Is tain 

I ffipp^po^ < 5j^#?%*$ '•♦? ^ is : tte JotiS Content of it* 

'. .''.."-'; C ipfcrihedSfbere ; !^0 *i$\$ er $ti es * 

- wl. Bip^ »« Ac Side of the Cube and Axis of 
(be Sphere, as before. ..-;'... 

.""'' Then 



Ch.fi. 'gmtdperkcies $iBe$p&eh, . ipi 

Tnentf2}2)^=tKe StiperiicJes oT th^f i*?i»^,i ^^fet- 

igSoJvJirjji^d o^iajeffl^a the fo'lid Content oftfce 
infcribed Sphere : Then it will be, , V- _ri ? , ■■■ m 

= V4'<sZ*Z>, the Superficies of j&*£pfe~rjj. , 

This Equation gives tpe following Theorem: ... . , 
r tfhe Superficies af every Sptoere. (&• GMe) 

Theorems is equal to foiir times iie Jtrea of its< 
~ greatefi Circle, j , . •-. _ „_ .%■ 

That is, if 2).— the Axis of. any. Sphere, then wijt. 
0,78542)3 be the Area ot Superficies of its.grei*ti:&. Cirr 
de ; and gj&->&XD X4= 3,141 tfZJZ) the Suptirficiej of 
the whole Sphere, as above. 

.Tbcreftre.it will-always, be; :-.v. ^ ,1 ,,-.{..„. v 
.-As. i„:.-3 ( f4.i<S,:.i2)Z>: 3.i 4 itf2>Z) the Superficies of 
My propofed Sphere. : ' 

Thus nire' I 
Account of the 
tare Rules by w 
tVejr Proportion! 
Principles j and 
plain, clear, am 
meet with the i 
yet published. ■ / 

: <? k'o k 4M. 

:^ed ,to apply ti 
Circle, whole 

fatural Sines 

fcveral .Methods. ..And in order 
them, it niuftbe prelumed, thatt 
Minuje doth ■& jnfeitfiMy differ ft 
Arch of one Minute, that it in,ay bi 

"GJh.t(e periphery , 

Confequentiy,^ &ri$heryin e 
* ' j dius :: Sotsone 

C Mgfeeing to that Minute. .... .' 

r Th^t If, 21^00': tf,i83i8j :: V : 0,000190888 =:the 
WaS*. Sine ofone.Minutp j which agrees with the largeft 
Tabic of Sines J ever law. 

Having 




io2 'the making of 'Sines, kc 

Having tnus got the Sine of one Minute, its Co-Sine 

"iiftjfiSk* the Radius of any <*£«£- 
the Sne of the Arch SA. Then RN^CS, is the Co- 
Sine of that Arch. But D 
RS— D SU f— D AN", con- 
fequently ^ D JR-S— □ <WV 

That is, From the Square 
of the Radius, fubftract the 
Square of the Sine of i', the 
Square Root of the Remain- 
der will be the Co-Sine of 

i\ per Cbaf.9- ®mp- l - In 

Numbers, the Sine of i; is 

©00251088 5, its Square is o*ooopoo8*«M 5 and 1 — 

e»ooooooc8Vi*==o,99999^.ipS<5, tbe-Square Root 

hereof is ^'999999 5= the Co-Smerequued.; 

The Sine and Co-Sine of one Minute being thus ob- 
tain'd all the reft of the Sines in the Quadrant may be 
cradually calculated by Mr. Michae, Dary\ Simcal Pro- 
portions j which I fhall hereinfert, to the fame effea : as 
they are in his Mifcellanies j and then explain and de- 
monftrate the Truth of thofe Proportions. 
If a Rank of Arches be equi-ciftereut j 

■Js the Sine of any Arch in that Rank : Is to 
the Sum of the Sines of any t-xo Arches eqitally 
remote from it on each Side : : So ts the Sine 
of any other Arch in the faid Rank : To the 
Sum of the Sims of t'joo Arches next it on each 
Side -, having the fame common Diftance. 
Immediately after thefe Proportions, he lays down the 

^SelArSrequi-different, being propofed 5 if (kith 
he} vou put Z= the Sine of the greater Extreme, v =s 
the Sine of the leffer Extreme iM= the Sine of the 
Meanj »» the Co-Sine thereof; SO ~ the >Sine of the 
common Difference 5 d— the Confine thereof} and R _ 
the Radius. 



Then 



zMd 
1. Then Z +>'=-£-• 

3. ThenZy^MM— i)&. 



1. Then Z — y = 



zmT> 

R ' 



Z Md+mZ> 
4. Then --jw^MT 



Ch. 1 1 . VCbe making <f Sines, &c; i p j 

From the foregoing, it is evident, (faith he) that if 
two Thirds, viz. either the former or latter 60 Degrees, 
or the former 30 Degr. and the latter 30 Degr. of the 
Quadrant be compleated with Sines $ the remaining part 
of the Quadrant may be compleated by Addition, or 
Subduftion only. 

Thus far is from the Ingenious Mr. 2)ary 9 concerning 
thefe excellent Proportions 5 the Truth whereof I (hall 
thus demonftrate. 

In the annexed 
Circle <DA—da 
are Diameters , 
fh-=>ha—ab=z 
bc % are equal Ar- 
ches. 

Draw fT pa- 
rallel to 2) A b 
then will NE — ' 
Zf And the 
Adac y like the 
AG/e,being both 
right-angled at c 
and*, and L>—d> 
£JG becaufefub- 
tended by the e- 
qual Arches ac "=>fa. 

Therefore da 

Confequently idaidc : : iGfiGe. But Hh sb Gf, 
whence HM=iGf, and ida = the Radius, dp=zidc. 
Therefore it will be, Radius : idf : : HM=iGf: GN+ 
Ne = GN+ Zf. That is, As the Radius : Is to twice 
the Sine df : : So is the Sine HM : To the*Sum of the 
two Sines GN and FZ=fZ. Q 1 E.D. 

I ftiall now explain thefe Proportions, and fhew how 
they may be applied in Praftice: Having the Sine of one 
Minute, and its Co-Sine as before 5 let the Radius be 
made the Mean or Middle Term between thofe two Ex- 
tremes 5 then the Proportions will run 

As the, Radius : Is to the double Co-Sine of one 
Minute : : So is the >Sine of one Minute : To 

Th </ *^ e ^ ine °f temo Minutes , and of 00 f : And Jo 
1 o u «> < j s f fo e s} ne of 2 ':: 7o the Sum of the Sine? of 

3 'and 1 ' 1 : And fo is the Sine of.$* *tfo the 
Sunt of the Sines of 4' and 2 ', And 




dc :: Gf: Ge. 



tjbccejjivs Order, from Minute to Minute. 

iirfttJrttt^c'Sthb of *b SihH of y *ftiv be 

reoft', ffitjR!ematna6r IrfTte the"3ine r 3f 
Bk^ if frdiri'tJi'eSimiir the Sines 'of 1 ^ ariB 
he "SW of %<£' thtrc'wfll remain' 1 tjie Sirite'df 

Proceeding on by this Method, all the Natural Sines in 
the QuactKfm ihay'be cafily'c'aUu!ate<fby AJdiribri,' and 
Subtraction wily; 1 For The Radius'; "or firft Term in the 
Proportion, being i,ccooooc or Unity, DJVifion'ft wholly 
efcaped; An& becaufe the fecond Term in the 'Proportion 
varies not, if a Tariffa, or fmall Table be' firade thereof, 
to all the nine Digits, then Multiplication Jsa'lfo elcape'd'. 
For by the help of that Tarifia, the while 1 Work may'be 
perform 'd by Addition and Subftraftion, iirltil affl 1 thfe ; Siiies 
are gradually made. -» - *aa 

Thus you have an eafy way of making the Canon of 
Sines; which being once done, the Tangents' may be 
found by the following \~ * ■ :M 

{As the Co-Sine of any Arcb : Is to the Sim 
of that Arch :: So is the Radius :%<)/fe 
Tangent of the fame Arch.'' "" "•*-*■ 
That is, by the frjl Scheme of this 'Problem, 
Rtf:SN::RA:TA. And RN: RS: : KM'. R^~ 
the Secant of that Arch. " " 

I fhall now proceed to a fecond tyethod of finding the 
Katural Sine of any-propofed Arch or Angle at pleafurf:, 
J>y the Solution of two Equations only; without the affi- ■ 
itance of any precedent Sines fas above) favc only tnat 
^'i t , vh. b,ooq:po838, found as at firft from the Peri- 
phery of .the .Circle whofe Radius Is Uniryor i. Th» 
Method qf mine, (for p I may jujtiy cat/ it) admits df 
two Cafes. ' ■ 

' Cafe i? If the propofedArch (or Angle) be lefs than 
45 Degrees, red*uce meJDegrees into Minutes, and then 
multiply 'thofe 'jytinutes into ibis conftant Multiplicator 
0,00^90888, and call that Product j», arid for me Sine 
fought put a. Then it will always be this generaT Jiqua- 
lion; - ■• 
•—aaaa-\-izj>aaa] — is^aa — \6f£aa-\~z$opaf=*$2p. 

Example t. 
Suppofu it were required' : to' find the Sine of 17 deg t 

_I0>, ' ' ■'■■■■ " '■> \ ' 1 . V > ! JJ^ 



Ch. 1 1 . tte making qf Sines, &c. i o $ 

Firft, 17 io ; = 1050/. Then ,000290888 X 1030 = 
299*14, &c. =/. Thence thp Equation, with all its 
Co-efficients, will become, — aaaa -H 3^59537 5aaa — 
198,23168*4 -f. 71,907*1 $64 = 4,03960196 the Refold 
vend. 

2V. #. In th&Cafe, the firft r may always be taken the 
next neareft to the firft Figure in the Produft = f. 
That is, I here taker =5 0,3 being more thanjuft, there- 
fere it will be r — e = a* 

r rr — ire-\-ee=iaa 
Confequently < rrr — yrre + $ree = aaa 

(jrrrr — /pyre -f- 6rhe = aaaa 

This r=o,3 being involved as its Powers direft, and 
thofe Powers multiplied into their refpe&ive Coefficients 
of the laft Equation above, will produce 

+ 11,57228 — 71,9076* = * 

— j 7,84085 + 11 8,9390*— 198,2316** =s aa 
+ 0,09707 — 0,9707* + 3»*358*£=5Ara 

— 0,00810 -f- 0,1080* — 0,5 4000** — aaaa 

« !■ ■ 1 — — ^w ——————4 

viz.-\- if, 6693+46,1687* — 195, 5358** =5 4,0396019$ 

Hence it will be 0,2561* — **= 0,00x12103 =2). 

"Theorem £ =s e 

c.0,2361— * 

« • • « 

Operation 0,1361 ) 0,00112103 (0,00483 

_*==: 48 928 

Firft Divi for 0,232 19303 

Second Divifor 0,231 3 18504. *• 



Firft r=o,3 

. — * =0,00483 



7990 



r— * = 0,295 17 =4. Or rather New r =5,2951 fat- 
a fecond Operation. 

If the Powers of this new r+~* be raifed, and thofb 
wherein ** is concern'd be wholly rejected, the remaining 
Powers being multiplied into their refpe&ive Co-efficients 
(as befpre) will produce the following Numbers, from 
whence the Value 'of * may be found by plain Divifion* 
only. 

P +21, 



icB ^be making <f Sines , fcc. 

■ -17,^280771 Ji".?P*J4< 4,03^01^ 

— 0,00758624 — 0,10279^3 

+ 4,0419383* -— 44**51 6* = 4>03S>6oi96 
That is + 44,2 5 1 de = 0,002 5 9*40 « 2) 

Operation 44,2515) 0,002336400 (0,00005 

2212580 



1238200 
88503* 



J^aft r = o,295i 3531680 • 

+ e = 0,0000527 5097612 

r + * = ,295*527=4 the EJJc. 
Natural Sine of 1 7 10/ as Was 
required. 

ExtmpU 2. 

Let it be required to find the Natural Sine of 25 32' 
= 1*532', Then ,000290888 x 1 532 =0,445640416=6/. 
Por the Sine fought tout a $ as before in the laft Example. 

iLetr+e = #. And let r=o,4 the firft Figure in 
the Produ£l=j0. Thp general Equation in this Cafe 

is— 4* «f° **<?** — i95tftf + 36//^ + 2 4°/tf~ :? 45//5 as 

before. 
And becaufe it's now, r + e =: *r 
Therefore.it will be, rr+2r£+.*e = tfrf 



And$ mr+3rr*+3>w=c*i* 



rrrr + 4** me + 6rree = 4444 

Thefe Powers of r = 0,4 being truly raifed, and mul- 
tiplied into the Coefficients, will produce 

+42,7817 + 106,9537* 

— 3M439~ t6ijtw+- *OM494W C — o ,^0 

+ 6,3424+ 2,5669*+ 6,417***^" ,93 ° 3 

*— 0*0256 — o t i56o£ — o,96oode 



1 



IWt+*Oi7J4*-- , 5MW— Jjtfity*att s=b 8,9368 

Hence 
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Hence-}- 5*>4H9<-f" iltf**?***'* 6 i»$»7* 
Which being divided by i$6&it^ 

will become o,adtfe -J- w = 0,009140 =* © 

2) 



Wf 



o,2#5 4" £ 






Operation o,255) 0,009240 (,051 =s* * 

4-g — 31 87 

Firft Divifor 29 540 

Second Divifor 20 7 *?7 

Firft r = 0,4 . . * 

+ e a a >Q3* - 
r + e =: 0,43 1= r for a fecond Operation. 

Which being involved, f$c. as in theJaft Example, will 
produce thefe following Number* t ; 

54,53920=0,002415118 
Thence it will ,he 54,^592) ,00241511$ £0000373 =r 

193917* 



TLaftf— 0,43c 4759420 

4~g = 0,00003.7 3 45*4744 

r4"* — i43io375 ==; ^.&c- 24457* 



T - 



.Cafe. 2. When the prot>ofed Arch or Angle is gteatar 
than 45 Degrees you mutt take its Cor&pieiaent 10 90*, 
vi«. Subftraft at inun po Degrees, and'fhen reduce the ■■- 
Remainder into Minutes, a* before : Ana ^lwa^ multi- 
ply thcSquare ^f thofe Minutes into this confUntMulti* 
plicator 0,00000008441^, and <pll their PxodttQ/, putr 
ting a — the Sine iought. 

Then calculate by the following Theorem : 

Example. 
Let it be required to Jind the .Sine .of 56° 20' 5 or t 
(which is the fame-thipg) the Go-Sine 21 40 1 sssjijpg^ 
Its$quare, 1 590000 X 0,0000000845 1 5=s q, 1 430(31 o5 saj* 
Hence the Equation in .Numbers will be a^^JBaiti^ 
200,14804^ — 13,5559* = 184,4159157^, the Refol- 
vend. 

I ?2 2T.B. 
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N.B. Tn this fecond Cafe, I take the firft r= r, and 
then it will be r — e = a, &c. as in the firft Example : 
which involved and multiplied as in that Example, will 
produce thefe Numbers 5 

viz. 21^,5921 — 475*74* + 290,148^ = 184,41*9 &c. 

Which being duly ordered, will become this Equation, 
+ 475*74*— 290,148^=32,17518. 

tjivide all by 290,148, and it will be reduced to 
-f- 1^39* — ee = o,i 1 0892 = 2). 

==e 

i,tf39 = <? 

• • • 
Operation 1,^59) 0,110892 (,071=5* 

. t— 1 = * 71 1092 

Fijrft Divifbr 15* j 69% 

Second Divifbr 15*8 156$ 

firft r=i, ' 

r-rf = 0,071 

y — e= ,929 — Npwr for a fecond Operation. 

Then putting r -f- e = *z, which being duly involved, 
and multiplied as the Equation requires, will produce 
thefe following Numbers : 

— u,<T<$442i8 — 12,555890 ^ 

r4-i7a,7359^4-37i,875O50+2OQ,i48^/ 

X 22,4494225+ 72,4953^ -f- 78,o3d^> =! 184,41*915^ 

+ o,7444839 + 3»ao7o^+ 5>^8gg J 



4-i84,2^54992 + 435O2i58e-|-283,3d2i?0=ai844i<r9i57* 

That is, +435,02158^4-283,3*2^=60,15141^5^ 
Wbich reduced by Divifion, you will have thefe Num« 
bers i J j352i?+<#==o,ooo5343<r==2) 

Z> ' 
Then _ .^-rTjLl === * 

• • • • 

Thus .1.53521) 0,0005343* (0,0003480=? 
+ g= 34 • 46065 . • - T 

Tirft Divifbr 1.5355 737 iqo 

•Second Divif. 1.5355.5 ^4220 

. 1228800 

1228440 
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Laftr— ,9^9 
;-f- e = ,00 034.80 

r+ e = ,9293480 = ^ the Sine of tf8° 20' jpr^e* 

Having both the Sine and Co-Sine of any Arch given* 
the Tangent of that Arch may be found by the Proportion 
already laid down in this Problem. 

But if either the Sine, or the Co-Sine be given, the 
Tangent may be as eafily found by the following Theo- 
rems. Thus 

Let S=* the Sine $ and Z = the Co-Sine 5 7*= ttop' 
Tangent 5 and 1 = the Radius. 

Then S being given, 3T may be found by this 



V ^ = ^ 

I — zz 



And if Z be given, then T'may be found by this 

{2Z 

Example* 

Suppofe 4^= ,29 5 1 527 the Sine of 17°' io'.fbund by 

our firft Example before. 
Firft ,2951527 X 129,51327 ==^,08711 511$ =^<?«y. . * 
Next 1 — ,o87ii5ntf = ,9i2884.84= 1 — SS 
Then ,91288484) ,087115116 (,09542835 
And -/ ,09542836 = ,3089147 = ST, the Tangent of 

17 Q 10' 5 aswasxequired, ... 

There are other Varieties of Proportions betwixt the 
Sines, Tangents, Secants, and their Complements, which 
I fhall not touch upon in this place $. thefe being fufficient- 
to (hew how the whole Canon of Natural Sines and Tan- 
gents, or any part thereof, may be made; from the E£ 
lefts of the tenth Problem. 

Having once made the Canon of Natural Sines> gfc. it 
will not be difficult to compote the Artificial Sines, i$c. 
they being only the Logarithms of the Natural, due re- 
fpeft being had to the Chara&eriftick of the Radius, 
which is always made io» As tho* the, Radius of the 
Natural were iooooocoocc, notwithstanding it may be 
more or lefs at pleafure ; the Chara&eriftick of the Ra- 
dius being thus aflign'd, that q£ the other Sines will be 9 j 
■ ' ■ ~ till 
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till it come to the Sine of 5° 44', and there it change* to 
8, £5?r. according as the Natural Sines decrease 111 Num- 
ber of Figures.. 
And as a further Help therein, I fhall now fhew the 

making of £og«ritkmt. 

* 

y ro *. xiv. 

v ■ . i . . . 

72* OwfiruZlkn, or &£dkin& of Lqjarithms. 

I^H E 9 E jpoft excellent a*d ftfeful Numbers arete firft 
> invented by the famous and never to be forgotten < 
Lord Neifet, : BaiDU of Merchijkn in Scotland, (An^Si*.) 
who ingenioufly contrived to perform Multiplication and 
Divifion of l^fttural Numbers, by anly adding or fub- 
ftra&ing certain aiti&iai Numbers, which he called Lo- 
garithm* ... 

This Invention of his (ho -doubt) proceeded from a ma- 
ture ConficTferation t>f the Cdheraoce ijiat is betwixt Num- 
bers in Geometrical "Proportion and thofe in Arithmetical 
Progreflion. 

Ai in thfefe Mowing : 

*r. C i . 2 . 4 . 8 . 16 . 32 . <*4 . 1284 £$£• Geometrical, 
*" Cq-j .**5- 4:.- 5 . tf .7, £fc, Arithmetical. 

It is very perceptible, That *s the Numbers : ja the 
&tctt&trfeal Bwiportiaiials are produced by Multiplication 
or tDivilion y thole in the Arithmpttetl itarae&on ate pro- 
duced by Addition or Subftraftion : As doth appear by 
tfew Rxasftfrfe 5 

4r : S 4 * ,fltts *** ?™$ ** 8 ^yf** 4 <«»»afr\ 
™*'t .2 + i ** 7 ' 5 or < j ~ .5 « 2 Aiithmct. 

4' *•* &i /ic . 160 , 1 000 . fcooo'.icoooo,€?)fr.<are6merr* 
■^^^c.i: 2.3.4., '5 ®? : Aitfanet- 
The fame, Coherence is betwixt theft; latter, as tfaa 
between the ftwo. firft Ranks. 

/r.: 'S * ocotti o^=f^teoo ,? . S J QGQOc-r-' iooo=u o^Geom. 
?**:* ;.+ *«»:* S 0T i . 5 — 19 = i Arith. 

Either of there Ettarrfplesiib fufikmriy fhew.&elKcea&n 
and very Graund <# tiOgorithms. 
" And -from *he Jitter <&f thfcfe it t*aa, Aat the Prim* 
Logarithms^ Ch^a^criftWtes *erfe %ft a&gned. 
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A* in this TaWe : 



l£l 



Natural Num. 



^' ■ 



i 

10 

IOC 

1000 

IOOOO 

TCOCOO 



Logarithms* 



»«■ 






0,OOQCOQO 
1,0000000 
2,0000000 

*,ooooooo 
4,ooooooo 
5,0000000 



Having laid this Foundation, the next Work was to 
find out the Logarithms of the intermediate Numbers 
fituatcd betwixt i and ic, viz. of a, *, 4, 5, tf, 7, t$c. 
and of thofe betwixt 10 and 100, viz. of n. 12, ijtMj 
1 5, i$c. and fo on for the reft. This was a Work of lbnie 
difficulty, and very laborious. 

The firft Step in order thereunto (as I conceive) was 
to find out a Rank of continual Means betwixt 10 and 1. 
fo as that the laft (and leaft thereof) might be a mixed 
Number lefs than 2, and fonear 1, as to havefUch a 
number of Cyphers before the fignificant Figures thereof 
as was intenoed the Places of Logarithms in the Table 
fliould confift of. Which Means are to be found, by ex- 
tracting the Square Root of 10 (having firft annexed a 
competent Number of Cyphers thereunto ») then ex- 
tracting the Root of that Root, and fo by a continued 
Extraction of Root out of Root, until there be a Root fo 
qualxfy'd as before-mentioned : Which to make a Table 
to feven Places in the Logarithms, will requite twenty* 
five feveral Extractions, the laft of which will produce 
this Number, 1,0000000^8^2258. 

The next Step was to fiad out 4 Number betwixt (i) 
and (o) in Arithmetical Progreffion; that might truly cor- 
refpond with the Mean before found (betwixt 10 and 1) 
fuch a Number muft confequently be its Logaritten. 
And this maybe found by a continual bifcflting (or halving) 
of j, fo often as was the Number of i\& -fcregoing 'Ex- 
traSions, (to wit, twenty five) the laft of which Bife&kms 
will produce 0,000000029802322, £jfc. the true Logarithm 

Of I,QCPQCOCtf 8tf22 3$. 

J?or as 1,0000000686*2238 by twenty-five continued 
Involutions (viz. firft into itfelf, then that Produft into 

' hfe!C 
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itfel£ and fo on fucceffively) will produce 10 ; fo will 
0,00000002980132 by the like Number of doublings and 
re-doublings, produce 1. 

This Mean for Number) and its Logarithm being thus 
found, it will follow by Proportion, 

As the Significant Figures of this Mean : Are to the 
Significant Figures of itsLogarithm : : So are the Significant 
Figures of any Mean, betwixt any given Number and 1 : 
(having feven Cyphers before fuch Figures, as this hath) 
7b the Significant Figures of its Logarithm. To which 
muft be prefixed feven Cyphers to compleat it. After 
which, being doubled, ana redoubled according to the 
Number of Extraftiom required to produce its corre- 
sponding Mean, will at laft difcover the true Logarithm 
or the given Number. For the clearing of this, take an 
Example. \ 

Suppofe it were required to find the Logarithm of the 
Number 2, to feven places. Firft, by a continued Ex- 
traftion of Root out ot Root, beginning at 2, find fuch a 
Mean (or Root as before) betwixt 2 and 1 , as will have 
feven Cyphers before its Significant Figures $ which after 
twenty-three feveral Extra&ions, will be this Number 
1 ,000000082629 58. Then according to the foregoing Pro- 
portions, it will be 

6862238 : 2980231 :: 8262958 : 5588557 

To which prefix feven Cyphers, as before dire&ed, then 
will 1,0000000826995.8 have for its Logarithm, 
,00000003588557 3 which being doubled and redoubled 
{as abovefaid) will produce 0,30102997958658 the true 
Logarithm of 2 5 which being contracted to feven places, 
according to the firft Defign (and agreeable to the (even 
Places of Cyphers) then it will become 0,3010299. But in 
all the Tables that I have feen, the Logarithm of 2 is 
0,3010300; I conceive the reafon is, becaufe the remain- 
ing Figures 7958658 come £b near Unity of the laft place 
in the retained Figures. 

And by the fame Method that this Logarithm of 2 is 
made, may the Logarithm of any other Number be found; 
But when once the Logarithms of a few of the prime 
Numbers^ viz. of 3.7. 11. 13. gfc. (that is, of fuch Num- 
bers as cannot be produced by the multiplying of two In- 
teger Faftors) are obtained, the f reft may be cafily com* 
pofed by Addition and Subftraftion only. 

For 
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And as io -r- 2 ==5 So Log. of io — Log,ofa»s;t*og>off 

t> The lite of all Numbers that have Aliquot Parts, (that 
is, fuck Integer Numbers as 'may be divided by Ifitegef *.) 
And indeed the Logarithms of feveral of* the Prime 3>atn* 
bers may alio he 'obtained hsjddition 6t Snbflra(Hon y *s 
jaighteafily.be/hewed, and k not difficult to conceive by 
any qne. who but duly confiders the Natuffc and Defign of 
Loaaritnmsi as will in a great meafure appear by tneiif 
Ufp in the {oUowins Part of lotereft, i$c. of which I ftval! 
forbear faying ^ny thing in this place, arid keep to my firfl? 
Defign herein, which was to give a brief Account <>f th<$ 
Ingenious Author's Method (as 1 concave ii) of Aiaking 
the fame : wfro undoubtedly found it a &fydiflfcnb:Wx>r& 
by reafon ther£'is required fo taauy feteral Bkttafifaos of 
Hoots out of Hootf, which lhuft heeds f&nder it both 
rtdublefome «d laborious. Theft t6'W0pdfe*dffi6br«% 
Method of railing the Logarithms of fuch Prime £fcflibfl0t 
before mentioned (ttfcfcih require die jfertraftton i?f Rafts 
io obtain theaj aofafiiiBO Me*n*& wldfc Jtne tenth^ajrf of 
the Trouble and Time required by the foregoing Method^ 
And nbtwriy fo,biit Aoroetarftf : fc» i>y;oar prrfent We^ 
fhods of Convening gams, the. &<** of any rower* how 
high fcoter h bt r h eafily *)urtd *fc $i* tingle Extraction ** 
and thereby the Error* which tfoul^^rift 'by Estra&ing *\ 
for 4 Root out of a &wv/ Jtoo* fefpefoliy whfn ^h fe-; 
peated) ant avoided $.and conftqtfertfifi /hen a JVI^i\ ^ 
may be requwed betwixt any N^rfSbd^ap^ Unity, 1* ihtird-. 
by iftdte exaftty found, ,.:' /J r .-.;.■ . ^ ^ . 

*' 4tfbw how this: may be pecforiiwA J.-'Vece intend tor 
(hew, as briefly as I can. la order tfecrsjtftfOt tako this as | 
*Model; -' V. • .- ■- . ; ,.-... rt . . . ,. ' 

Let * = tfce Root, or Mean reqi})c$d batwixt *ny 
Number and Unity : 

Then^a'^b^ . V=GU^ • * 64 ==:C1^ " 

And fo on feceeffively with thp fydices in Geamemcaln 
Progreffion, until the Power of <* b$ m4dc*eqnal to fuch il. 
Term in that Progreffion, as that the* Root, or Value of 
* feity have betwix^Unity and it* fignificant Figures, fo 

Q^ many 
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many Cyphers, as are the intended Number of Places in 
the Logarithms, 

forinftance, let it be required to find the Mean be- 
tween 10 and r, (as in fag.m^ then the' Power of 4 
muft betf ,,JS44, * = io, this Index 33554432 being the 
25 th Term in Geometrical Progreffion, which may be 
thus determined. ^ 

Let r, the Charaaeriftick or Logarithm of 10, be di- 
vided by fuch a Term in Geometrical PfogreffioiH as will 
C aiife f*ich a Number of Cyphers to be before the fignifi- 
cant figures in the Quotient, as fire required to be before 
the Figures of the Root a $ fuppofe 7 (as before) 

Then 1 -^3355443^=^,00000002989231, t$c. 
which is the true Arithmetical Mean (as before found, by 
a continual bifefling of 1) correfpondent tq that figmfied 
bv a And therefore the Value ox a, found by pxtrafting 
the refpeftive Root pf 10 =*»"**<* will be the Mea* 

required 5 «,/»».' o 

Viz. 1,000000068*2238 whole Log. is ,00000002980252 .- 

Thefe being found, are the Foundation of the reft, as 

Then fuppofe it be requited to find the Logarithm of 
any of theTrime Numbers} if youpkafe, that of i. In 
order thereunto, let *» the Root or Mean fought be- 
twixt < and 1 (as before ;) then muft a be continually u>. 
volved t&s by the above Modc\) until its Jmtac be equAl 
to the greatest Term in Geometrical Progreffion, whofe 
Kumber of Places of Figures are- to be equal ttf the 
Number of required Cyphers before a < to wit 7. Accoiv 
2 which, the Power of a will be ,« » •*«» C*» 
SrtW being the a? d Term in Ge^mical Progreffian) 
cppfequently the refpeftive Root of a =«•»•"•• wjU b*. 

the Mean required. 

Example. .. • . 

Th^wfli* 6 *** r* »*• t0 » + 8«88tf68V/« •'"# . 

Suppofe r=si "' „ „ 

Then 1 4- 8388*08* + Jf 1845* 78$45*8»«s 4 
That is 8388*08* + ?5i843«7«945*8«= 1 
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Each part being divided by the Co-efficient found pre- 
fixed to ee t to. 351843, gfe. then it will become 

,00000023*+**= ,0000000000000284 =2) 

{2) 
— e 
,00000023 +* 



♦ • • • • 



,00000000000002 84 = fZ) 

• ,0000002 % 248 (,00000008 — * 

+ g — ,00000008, 36 

Divifor ,00000031 

Firft r= i, 

+ e = ,00000008 

New r =3 i,oooooco8 

Which being duly involved (in the fame Order as the 
Model denotes) and multiplied into the refpeftive Co- 
efficients, will then produce thefe Numbers, 

viz. 1,9563638967+ 1641 1168*+ 68835416066289**=: 2 

Then 16411168*+ 68833416066289** = ,043636103* 
And ,0000002 3840+ £0= ,000000000000000633933=2) 

f 2T 

Confequently< — -r— — - — — =sf 



,0060002 3 84 +* 



,00000000000000063 39 3 =2) t 
,0000002384 480 (,00000000263=3* 

+ **= ,0000000026 1 5 39 3 
Divifor ,000000240 14460 

Divifor ,0000002410 9330 

7230 

Laft r = i ,00000008 
+~* = ,00000000263 

New r =5 1,00000008263 

I take only 1,0000000286 =3 r 5 the which being in* 
volved, and ordered as before, will produce thefe follow* 
ing Numbers, viz. 

1,999503684867 + 167730280 +7035 1 267454084** ===2 

Then 16773028*+ 7035i267454o84*e===:,ooo4963i5i35 . 
f oooooo2384i86*+**P : oooQOogQoaQoooooo70548i443 ^23 

Q^2 ' Con* ' 



=?« 



(875>=* 
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,00000000000000000705481443 =2) 

,0000002384185 4 7 6 % ^ ( ,000000000029 5=3 
~}- g = ,030000000029? 228*214 
, Divifor ,0000002 3843 2 r4 tf o 2 $ 

Divifor ,ccocoo; 38447 I 4 o 1 ^ 143 

Divifor ,0000002384481* 119**405 

*209 tf 738Q 

* Here I defift forming 1 9075S4 8 

a »ew Divifor, and make . TlToTT^ 

ufe of the A bridgment, as 1669 i«6 

inpaZ'65+ind elfewhere. ~ 

• Laft r= 1,000000082* iili^f; 

-}-£=; ,000000000029*879 

■ —————— r——' ' ■ 

4= i, 00000008262-9 5 879 

» TW3 Value of ^= 11000000082(^295879 is the Geome- 
trical Mean betwixt 2 and 1, as was required ; (agreeable 
to that before found, by twenty^thrcisfeveral Extractions.) 
And by this Method of proceeding, may be found the 
Mean betwixt 10 and r, viz. -1,0000000*8**238, or be- 
twixt any other of the (before mentioned) Prime Num. 
bers and Unity, as might cafily be fhewed. But for bre- 
vity fake, I fhall omit giving more Examples thereof,- this 
oxie being fufficient (efpeqi*lly to the Ingenious) if ^ell 
confidered, and but once ugderftopd, to ftlew the nature 
of, and manner how, to proceed upon the like occafion, 
of finding any propofed Mean. The next thing will -be to 
find the Logarithm of the Number from whence fuch 
Mean was produced, which may be thus performed. • 

Firft, find its correfponding Arithmetical Mean, or lo- 
garithm, by Proportion, (as in fag. 112.) Then multiply 
that correfponding Mban (fb found) info thp Index dum- 
ber of fiich Power as the Geometrical Mean was produced; 
from 5 that Produfl will be the Logarithm of the giviit 4 
Number, (without a continued doubling and" redoubling; 
as before.) For the clearing of this, let it be required ' 
co compleat the Logarithm of 2. c 

Having 
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Having^ foft fotmd 1*00000006842138, the pr^er Geo- 
metrical Mean betwixt to sad 1 j alfo its corresponding 
Logarithm ,00000002980434 (a* befcr$ diie&ed) with 
them, and the Mean betwixt 2 and 1, laft found, viz. 
1,0000000826*9^8795 mafce«fe of the> above-mentioned 
Proportion, (as in pag. 1 1 2. j viz. 

6862238 : 298023*;.; 82^x95879 : 358§j57i9 ^ 
To which p$efe feyen Cyphers to compleatif, (as before) 
Then it willfasotqe ,0000000)58855729. This Number 
being multiplied into the Power of a (what that is, fee 
fag.n^ will produce the Logarithm of 2. 

viz. ,0000000358855729 X 8388608 =0,30103000391352 
But according to the firft Defign, it is required to have 
but feven Place*, viz. 0,50130b 5 which h th6 true Lo- 
garithm of a without any dafeft- ' 

Thua I have prc&nted yoa with a New and Expedi-t 
tious Method of making Logarithms j which if they were 
required to fourteen or fifteen PUces (I canmodeftjy fay) 
they might then be made Witt one twentieth part of the 
Time an* T rembl e F oyri fA by tWfcft Method. 

Before I conclude, if will not be amife Qyinfen an Ex- 
ample or two of fttch Equation a* hate all thtiir Term*4i) 
them. Suppofe r&is Equation were given, 

aaa 4- tau.—M^fj,- what's the Value of a ? 

« 

In Numbers &aa -f- 438*0— 782 $a =* 9^508430 
i=438 ^==: 7825 G =98508430 * . . '. 
Letr+£ = *; . ..„ 

Then < £rr-j- »*** +A* — baa 
t —dr -de = — /£* 



Suppofe r = 4, then rr= 16, m*=64, #rr=64 t 
and //r =s o 5 (fer there is no Figure under the firft Point 

at d.) Then doth rrr + brr = w8 > 98 Ergo r < 4 
Let r == 300, then it will be 

4" 17000000 -f- 270000^ -j- 90Ctf£ ^ J 

4-;35M^QOCX>+ : 2628oo^.4-438^ >=*(2 
•~ *34?5cb~ 7825* 3 

That 
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That is, £4072 500 + 5*497 50+1 3 38** «<r • 
Then 5*4975*+ 1338**= 34435930 
And 39** + 00 = 2573d = Z>. 

39* ... 

+ 0= 5 2573* = 2> 

Divifor 44 . 22 ° (5==* 

+ = 8_ 373* (8=50 

.Divifor 450 . 3^oo 

Laft r = 300 
+ 0*= 5& 
New r = 358 I take but 350 ==r 

'lliis New r being involved and multiplied into the 
Co-efficients, as the Species above driefts, it will be 

+ 42875000 + 3*7500*+ 105000 
+ 53*55000+ 50**000 + 43800 * 
— 2738750— 78*5* 

That is, 9379i25o+***275*+ 148800 = G 
Then ***27 5*+ 148800 = 47 1 7 1 80 
And 447>7^04"** == 3170,1478 =2). 

r^r. ,.f 2> 



♦ » • • • 


"l447i 

* - • 


l*+e 


447,7* 
+ * = 6,99 

Divifor 453, 

Divifbr 454,* 

Divifor 454,75 


• • • • 

3170,1478 
2718 

45M4 
409,14 

430078 
409275 

108030 


=2) 


Laft r — 350, 
+ 0= *,994 






* — 35*>994 







In this Proceft, I humbly conceive, there is no diffi- 
culty appears $ that which feemeth like one, is the placing 
of the torn Value of as 5. But if it be confidered, that 

there 



Ch.u. and their Equations* 119 

there muft be three Place* of Integer Figures in the Root 
(as appears by the Poixtts) and that this 5 is to be the 
fecond Figure thereof, it will be eafy to determine that 
its place muft be under the fecond Figure of the pivifor, 

This Confideration will be very helpful in al^ Cafes 
where the Root confifteth of moft Integers : As ftr Deci- 
mal Figures, they place thcmfelves. 

« 

<P R 0% XV. 
TN the Oblique Triangle CA2>> there is given the Side 
1 JfD, and- the Sum of the other two Sides, iuz:CA^- 
CD 5 alfo within the Triangle, there is given the Lwe 
JS t fo drawn, as to make the included Triangle CAS 
right-angled at A* " " . • - • 

Thence to find out the Side CA. " '•' • 

Let • 



AD = J >8 lVen 
AS = b ' J 




Draw the Line 29JF parallel to AB, and continue the 
Side CA to JF$ then the Triangles CAB and CJF2) will be 
alike. * . " . . . 

Let CA=a AF=e andPfD=j> 



Then 

1®- 2 
but 

3 — aa 
but 

4—5 
Let 

*> 7» 
8-r-I 

10 tui 



I 

2 

3 
4 

5 
6 

7 
8 

9 
10 



zz 



z — a =zCD, by the Prob. 

jz — iza + aa *= Q £©• 

zz — 2za-j-aav=i4a-\-*ae-\«ee*\-yy 

zz — iz&=*iae~{- ** + JKy 
dd=zee-\-yy 

zz — iza —dd~ 100 

zf == ZZ mmmm dd 

2f—zza = tae 
f—za=za9 
a fl+bb— a CB% by the Scheme. 



- \ 



v; 



But 



t26 

But 

That is 






t • 



9 if 

14. i*> 



17X4 

*8 x ', 



i C BiCAt t C&-.CP. 

V cut 4-' $ : a ''• * *. — • (t : a4-e. 

t — - ' 



'5 
9.6 



*7 

18 



l« 



*4 {ty—M^^aa+bb—a-\-e\ 
f—za~- a=ze 

za ,— aa fr—.za-\~aa 
saa-\-bb • ••■- • * * 



* «.-• 



* ' -*t 



zaa 



aaa . . 

=7" .9^f* mm &4*rAt 



s.aa-\-bb ^ 

za* t r-a* =*f~za4»a* x sfaiTXSl 






: 1 . */ 



■**■ 



■ * I f*+**<iraa 

. i| „ zaa—' aaa . ,, . 

And |*i 1 D 7 r-^r-f?*** 4* ££ 

■ ' / — za-\-aa * - 

This 41ft Step, or laft Equation, beinfc fyft Jireblved,' 
then bought out of the Fraflion, and reduced into Num- 
fers, ^1 produce this Equation : C 

-—2018^40 + 12560940* — 24^42 30,2 5**4* 354*8307* 
=3274183922,25 . --y' ^ 

* * * 

Each Member. thereof being divided by 2018, the Faftor 
of the hMuft -Power of a, that -fix: the fame may be 
cleared, will bring down the Equation to this : 

i7575 ? ^^3?^i388 

Let the Equation be made » 

—aaaa +baMr~i*& ^fa « g* 
HereVfoJi ==1fr, i2rr y ti«*^ 
and i7575»9^== i / !i*58«j f rj88 si*6r 



• :> 



l : 



_ ? 



Put r-\-e = a, the*- 
— mr— 4m*e — tfrra 
4-*rrr -f- %brre 4- 3*fw = 
— drr — %dre — • dee=s 

+ /r -K */* * "• * • - - ; <*=\ 



= — ** 



daa 



-X ; 



» . 



r 
t 

■ < 






Let 
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Let r = io, then it will be 

— • ioooo — 40004— 6ooee 

+ *2lOO+ 186300+ 186300 C-s-g 
— 1221 12 — • 244220 — I22I00 

+ 175759 + 17575*- • 
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That is, 105547 + 77830+4200 = 135869 
Then 77830 + 4200 = 30322 
And 185,(^0+ 00 =5 721,95 = 2)* 

{ID 

185,1 



*3 5 ,* 

+ * ==: 33 
Divifor 188 



Divifor 189,4 



,6 + 



721,95=© 
5*4 , 

15795 
I5I52 



6,8—* 



Firft r=io, 
+ 0= 3,8 



New r = 1-3*8 I take but two places, to wify 
r= 13 5 which being involved, and duly multiplied into 
the refpe&ive Co-efficients, will produce thefe following 
Numbers : 

§28561,00 — 8788,000 — 1014,0000 
i3tf4S3>7o+ S 1 584,7°* + 2421*9000 
206369,28 — 31749*120 — 1221,1200 
, 228487,60 + 17375,97* 

That is, 129991,02 + 8623,550+ 186,7800 
Then 8623,550 + 186,7800 = 5878,1188 
And 46, 1690 + 00 =5 3 1,4708 14 = 2). 

46,169 + 



= G 



+ = 
Divifor 
Divifor 
Divifor 



46,196 
c ,*73 
4*,7 



31,470814=5 2) 
*8,o2 0*73* 



=3 



4*,83 



4^,84: 



atah 



R 



3»45o8 

172714 

140526 

321880 

281052 



tail 
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..This. Problem I invented, and refblved" about fixteen 
Tears ago (living then at Chefler) from whence it wasfcni 
to a Mathematical Profeflbr in.Jj»idm r from whom I was 
promiied to receive a Solution thereof; but never did, 
either from him, or others, until I met with it in Mr. Rafh- 
fin's before mentioned Ana,lyfn, pag-s^; where the fame 
is brought to an Equation by a different Procefs to what I 
then did, and have here - done. 

, Thisl,thoughtconvenienttoinfc«, nqtforthat Ifuppofe 
this Problem fo very difficult (tho knotty enough ) but be- 
caufe I have here a fit opportunity to fignrfyK) toe Reader, 
that I am not a New Pretender to this Excellent Art, hav- 
ingbeenconverfkntinFt, andothcr Parts oftfte Mathenra- 
ticlcs, near twenty Years ; yet never thought it proper to 
appear in publick, until I had fornething to prefenr the 
World with, worth (as I humbly conceive) tfieir accep- 
tance; Whether this Traft be facb, or not, Heave to ifie 
Conftdemtion of the Ingenious. 



PART 



( «? ) 



PART II 

Intereft and Annuities, &c. 



chap. r. 

the Definition andXJfe of Logarithms 
in general. 

IN the Firft Part of this Treatife (viz. in 
the Algebra Pan, at 'Prob.y.) I hare 
fliew'd the making of Legarithiits. I 
mall now (hew their Ufe in performing 
Multiplication, or Divifiun of Natural 
Numbers, by Addition, or Sttbftraflion 
only. 
That is, if any two given Numbers are either to be mul- 
tiplied or divided, the refpetlive Logarithms of thofo 
Numbers being accordingly added, or fubftrafted, their 
Sum, or Difference, will be the Logarithm df that Natural 
Number, which is the Product or Quotient of fuch Mul- 
tiplication or Diviuon. . 
R, And! 
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And that the Value of any Produft, or Quotient, fb 
found by the Sum or Difference of two Logarithms, may be 
truly known, every Logarithm of the Prime Numbers, 
viz. of i . 10 . ioo . iooo . ioooo . f$c. in whole Numbers : , 

And of 0,1 . o,ci . o,oor . 0,0001 &c. in Decimal Parts, 
is the Index or Charafteriftick to all the intermediate Lo- 
garithms which are between them : As in this 

7*A % L E. 



Whole NumiLcgarithms. 


1 


fDecimal'Parts. Logarithms* 


i 


0.000000 




1 


0.000000 


IO 


1.000000 




0,1 

w 


9.000000 


IOO 


2.000000 




0,01 


'8.0000C0 


IOOO 


3.000000 


• 


0,001 


y.oocooo 


IOCOO 

&c. 


4.0000CO 
&c. 




0,0001 
&c. 


6.000000 
&c. 



This Table fhews fome of the principal Logarithms^ or 
CharaSerifticks, both of whole Numbers and of Decimal 
Parts, with ib many Cyphers annexed to each of them 
(like decimal Tarts) as the Number of Places are in the 
following Table of Logarithms. From whence it will be 
eafy to perceive, That, 

If o, be made the Logarithm of 1 j and i,be made the 
Logarithm of 10 : Then all the intermediate Logarithms 
w^ich belong to the natural Numbers, betweeri 1, and icy 
(viz. the Logarithms of 2. 3, 4, 5. 6 See.) muft needs be De- 
cimals lefs than 1. And for the fame reafon, That, 

If 1. be the Logarithm of 10. and 2. be made the Lo- 
garithm of ico. then all the intermediate Logarithms, 
which belorig to the natural Numbers between 10. and 100. 
will be 1, with Decimal Parts annex'd to it: And confe- 
;quently all the Logarithms of the natural Numbers be- 
tween 100 and 1000, will be 2, with Decimal Parts an- 
nex'd to it ; and fo on for higher Numbers, as in the Table, 

Now all thefe principal Logarithms, viz. o. 1. 2. 3. 4 
8?(T. of whole Numbers, are called Affirmative Indices* 
et Chora Beriftichs. ' 

And thofe which belong to Decimal Parts or Fractions* 

viz. 9 • 8 . 7 . 6 f$c. are calPd Negative Indices or Cha- 
tacterifticks 5 being diftinguifh'd from the Affi rmat ' ve I n " 
4iccs by the Negative Sign — - fet over their heads. 

Fot 
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For if o be the Logarithm of i, (as above) then it fol- 
lows, that all the Logarithms of Fra&ions (viz. of Num- 
bers lefs than i) mutt needs beliefs than o 5 that is, they 
muft be Negative Numbers. 

From what hath been here faid, it will be eafy to de- 
duce the General R ule> by which the Diftance of the na- 
tural Numbers from the Unit's place is always known. 

That every Index or Characterifiick is left by an 
jr- '} Unit or r, than the Number of SP 'laces of Fi- 
' gures in the natural Numbers to which it be- 
longs. 

As for inftance, in the following Numbers, wherein I 
fuppofe 5581 to be a whole Number 5 whofe Logarithm 
is 3.7308*3. Now if this natural Number 5381 be other- 
wife taken or varied in its places, then the Logarithms 
will {land thus : 

Natural Numbers. Logarithms. 

538 1 . ; — 3.7308*3 

5.38,1 -2.7308*3 

5 3>8 1 1.7308*3 

5,381 0.7308*3 

0,5381 £-7308*3 

0,05381- 8.7308*3 

•0,005381-* — 7'7 3°8tf3 &c* 

In thefe Examples you fee that the Logarithms are all 
the fame, fave only the Indices or Characterifiicks are al- 
ter'd according to the Difiance of the firft Figure of the 
natural Number from the Unit's place 5 which being once 
well underflood, it will be eafy to find the Logarithm of 
any given Number in the Table of Logarithms , and to 
prefix its proper Index to it. 

Or if any Logarithm, with its Index, begiven 5 to find 
its correfpondent Number, £0 far as the Table of Logo- 
garithms extends $ and upon occafioa to one or two places 
further, with a very fmall trouble. 

Seft. 2. To find the Logarithm of any given Number. 

TH E firft Page of the annex'd Tables of Logarithms 
contains all the natural Numbers in their proper Or- 
der from 1 to 1 or* And againft every one of thofe Num- 
bers- 
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bers is pkced its Logarithm^ with its Index or Charac- 
teriftick before it. 

Thus, againft the Number 28 is its Log. 1.447158 
And againft the Number 89 is its Log. 1.949390. 
And fo an for the reft. 

In the firft Column of all, the following Pages {under 
Num.) the natural Numbers proceed in their due Order 
from 100 to 1000. And in the next Column .(finder o) 
againft every one of thofe Numbers, is the Decimal Part 
ot its Logarithm, without any Index - 7 to which you iAuft 
prefix its proper Index, according as the natural Number 
you make ufe of requires. 

As for inftance, againft the Number 855 (tinder o) is 
9524*745 to which if 2, the Index of 83d, be prefix'd, it 
will become 2.932474 the compleafed Logarithm of 85^. 
v The other five Columns of each Page contains the Lo- 
garithms of all the Numbers from icuo to icooo. Thofe 
in the left-hand Pages are diftinguilh'd oft the top of the 
Columns with the Figures o. 1. 2. 3. 4. and thofe in th« 
right-hand Pages with 5.^.7.8.9. So that to find the 
Logarithm of any Number between 1000 and 10000, as 
fuppofe of 5 4$ 8 5 you nnjft look for the three firft Fi- 
gures, viz. 546, in the firft Column under Num. and for 
the laft Figure, viz. 8, at the top. Then ih the Column 
under the laft Figure 8, and right over againft the three 
firft Figures 545 there is 737829 $ to which if 3, the Index 
of 5468, be prefixed, you will then have 3.737829* the 
compleated Logarithm of 5468, a&was required : And fo 
for any other Logarithm of any proposed Number not ex- 
ceeding 1 0000. 

But if the propofed Number be above iocco (which is 
the Limits of the annexed Table) then the Logarithm of 
that Number muft be found by help of the common Dif- 
ference of the Logarithms, wnich is in the laft Column 
of every Page under 2)iffi 

Thus, 

Find the Logarithm of the firft four Figures of the given 
Number, without its Index \ (as above) and multiply the 
common XMerence which ftands againft that Logarithm 
(under Diffij with the other Figures of the gfven Number^ 
Cafting off fi many Figures of that Product , as then arc 
in she Multjflicator. 
. s Then 



A 
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' Zthtn-aMths remaining Figures of that $>roduft to tho 
Logarithm of tfafirftjour Figures* and to.thetr Sum 
prefix tie proper Index, andypu wM havtihecowplmed 

Logarithm required. . . , • 

Example. 

Suppofe it* were requited to find *e Logarithm of 

$98476* Firft the Logarithm of 6984 * &»*>& in the 
Table (^5 afaue) to be 844*104* and agiinft it, under 
$>if is e%. Thi* 6z beiag multiplied with 7* (the *thtt 
t^d Figures of the give®. Number) produces. 471a. Cub 
<ff the xx (vist. the t<w lafi Figures) and. then add the. 
47 tp ^logarithm laft found, and thq Sum will tx>, 
84415 1 5 to which prefcung 5 the proper Indsx o\ the 
giv^l .Number *9%t74 & «W te J'&4*i**t * c Lo g^ 
• rithm of 69847*, as was required, »- t 

. » - ■ ■ ■ 

•Se& 3* 2<». /** *** Number ** <wy gftw Logarithm. • 

/\M*t the Index of Ch?raaeriftici of the siren Loga-' 
v^ rithm, and then feek it in the Table of Logarithms § 
and- if »«an be exaclly found there, then the Kumber in 
the firft Column (tinder t^tim.) with that on the too oyer 
the Logarithm, will be the Number required. But if 
the given. Logarithm .(wifhoftt its Index) cannot be ex- 
aarffcund'ii the TaMey <h«o the proper. Ntttob^r.aeree- 
iKtotbtifc Logarithm, maybe found by the bslp oi the, 
common Difference of the Logarithms : • 

C ' From the given Logarithm fitbftrm thenext 

1 left and to the Remainder annex Cyfben ; and 
then divide it 4>y the common ■ftifferenct found . 

j idainl "thenext tefs Logarithm, wnder-Tffi. and- 
•N*"** the Quotient will be. a.l$tmberHtmrmip<be an- 

I nexedto the dumber already found ■ againft the 
■ .1 -vext left Lmrithm x according as the Index of 

L the given Logarithm de-notes. 

Example* 

Suppofe 5 .6-tfo*79 w^ * 8^ eI > Logarithm, and it were 
required to fi nd the natural Number anfwenng to it. 

Here the Number- fought muft cenfift of fix Places ot 
Figure* i» whole Numbers, as appears bfira Index 5 ) 
which being .omitted, 1 feefc in the Tab e of Logamhms 
for <Jtfo i7 y, but not findwg U .exftd^ there,. I ■***• *£ 



/ 
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next lefi to it, viz. 66oioi f which ftands under 5, and 
againft 457 : Therefore I conclude, that the firft four Fi- 
gures of the Number fought, rnuft be 4573 5 ^d the 
common Difference found againft 660201 under fDijfl 
isp5. 

Then from the given Logarithm ^0279 
I fubftraft the next lefs, viz. 660101 

And there remains 78" 

To which annexing two Cyphers, (becaufe there is yet 
wanting two Places of Figures) it will become 7800 5 the 
which being divided by the common Difference 95, the 
Quotient will be 82 : thus, 95)7800(82, which muft be 
annexed to 4573, {found before) and the Sum will be 
457382, the Number that aniwers to the given Logarithm 
5. £60279, as was required. 

Thus one may, without much trouble, find the Loga- 
rithm of any given Number (very near) although it ex- 
ceed the Limits of the Table by 1, 2, or 3 Places of Fi- 
gures $ and alfo the Number agreeing to any given Lo- 
garithm, without the help of fuch a Table of Proportional 
Tarts, as is ufually inferted along with the Table of Lo- 
garithms for that purpofe. 

Se&. 4. To perform Multiplication by Logarithms. 

THE Multiplication of any two given Numbers to* 
gether, may be performed by Logarithms : 

Add the rejpeftive Logarithms of the given 
Numbers together, and their Sum will be the 
Thus, V Logarithm of the TroduB required $ due regard 
M being had to the true ordering of their Indices, 
which admits of three Cafes. 

Cafe 1. If the Indices are both affirmative, their Sum, 
with what arifes from the Addition of their Logarithms, 
will be an affirmative Index. 

Examples. 
Numbers. Logarithms. 



Multiplicand 75*4 3-878752? 4JJ 

Multiplier ju i.875o^| Add 

Produtf 5*7300 — 5.753813 



Again, 
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Again, 

Multiplicand 75*04 1.878752 7 A •• 

Multiplier 7,5" -0*8750*1 J 

Product 5*7,300-*— — 2.753813 

€aft i. If one of the Indices be Affirmative, and the 

other be Negative $ and if their Sum be above 10 : then 

caft off xo t and the Remainder will be an Affirmative In* 

dex. But if their Sum be lefi than 10, it will be a Ne* 

. gative Index. 

Example 

Numbers. Logarithms. 

Multiplicand 75,*4 » ' ■■ r jr.878752? ^^ 

, Multiplier 0^5 ■ ■■ 5x8750*0 

Product 5*^300 ■ f 1.753813 

Again, 

Multiplicand 75>*4* ~'* 7 * 151 \aAA 

•Multiplier 0,0075 ; — 7-8 7 50*1 J 

Product 0,5*73 9-753 8 i3 

Caft 3. If both the Indices are Negative, and their Sum 
be above 10 $ then caft off 10, and the Remainder will 
be a Negative Index* If their Sum be juft 10, add i to 
it. If it be under 10, add 10 to ft, and that Sum will be 
a Negative Index. 

The two laft Parts of this Caft feldom come into prac* 
tice. I (hall therefore only give an Example of the nrfl* 

Example. 

Numbers. Logarithms. 

Multiplicand 0*0547 ' 8.5403297^^ 

Multiplie r 0,023* -■ " ■ 8.372912 j T 

Product 0^00081892 * ■ ■ ^13241 
Se& 5. Drvifim ferfirm'd ky Logarithms; 

TO divide One dumber by another, is oi*ly the Con, 
verfc of the laft Work, and is perform'* by Loga« 
rithms, 

S , Thu*> 
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. : , : CSitlftfttS the Logarithm of the SHvifirfrom the 
Thus \ **JOgdritkm iftb* jtivideiuh *nd the Remain- 
1 / *h r WW fa ttfi. t*gvritbm qf the Quotient $ 
£■ yoi'th ibis Confederation, I'hat 

•: . ; • When <a J@&r Nu&tber divides a greater, (he fafcx of 

^«taa Quotient Logarithm Will be Affirmative : But tf » a 

•|fe*W* Noifcbt* &tifi«* a MTet, Aea the Iqdex of the 

<^<*i*tt iagM-ifhtn wii be Hcgotto, And tWe muft be 

10 added to the Index of the Logarithm of the Dividend 

when Subftraflion cannot' be w$ic without it. 

.-•*■'• Examfki* 

bhtmlxrs. , Iqgarfttytb 
kfidend $tf?*oo 5-7^8* gi ^ 

Quotient 7 5 ■ ■ 1.S75 oS 1 

"Again, . 
jfyrjidetid* ' €%>6 -*-*** i&ytii^i « , 




r fS,4-*— .2,89^ 



ml, 



» • * » t« » 



*&ivipr o»73 " > " '- 9#7Vcfr*5 •" 



Quotient %9tf+ ■ ■ ■ 1.87^7^ 



«i 



Se&. tf. To Extratt the "Square and Cube Tlcots, &c. 

IP the logarithm of any' given ^timber be divided by 2f 
4fce.Viw^Sxdni>eT^bl&d^rithto ttt lihfc «$^*r* jRoo* 
of that l&ftfetor. An^Hfthe Lxjfcarithcm l Orf '*** Number 
be divideHTvy $, the Qu ot ient wall be the -Logarithm of 
the Cube Root bf AatKiiriiber : * Add fo Oh for higher 
Powers. 

/>-. ' ' . ; .;. :*jB^"^f^ '•;:'/-! .; .;:■-. J 

S^uppofe it were required, to extract the Square Root of 

•* jf«y viwfc L<*g. 'is v.s^fc* •* - ' ;,t> ' : 

* *3Pfte A * *y* •#tfi'4>)f( 1 r^i-i 5 5 v fitfs H$ti<fticttt 'is the 
Logarithm of 83,4745 i$c* which is the Square Hto#F& 
^$e» a* was required. • 

Again* 
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.Again, Let it be required to ejjtraft the Cube Root of 
f ptW t Whbfe Logarithm is }.?4)|o4 ia/befwe. 
■ TKeri j)3.845ro8(r.i9[Q5S- Thk Quotient it the L<£ 
garithm of ia,i tfe. which u the GnJK jg«tf of &$&$ } a* 
>ya« required, . 

And in the, Jiwe manner i ! Rw, Qt tlr« 

«f the Fourth Power, may he LajMrithna of 

the given Numtyw be divide if the Xoft*i 

ritbwpfany given Number be, , theCfaoncnt 

will be the Logarithm of thi <tf , ox thut qF; 

the 5 th Power, and fo on fa ti, 8th, or any 

prapofed Root Qf a iingls Po< h focvei it ho, 

provided the Index of the Lo_ |e given Num- 

ber be Affirmative. But, 

The dividing of. Logarithms, 'vhofe Indices are Nega* 
tivg, (by 1,1.4.5. E&O a M ro determine the, true Qufe 
HeiH-lhaeK bath been thought ft> difficult a Work, th«H 
the Learned and Ingenious Mr. OH^bired eontri ved ft Ta- 
ble on purpofe to. perform it 1 Vjd, .&$ tf fa AfytlnpniT 
ticks* pag. rtf8. 

Now according to the Negative Indicea J have, he]# 
jnatje ufe of, that Woffc may be very eaflly petform'd, 

\ Ntgstwi lodes i$> a , ad&tQ it tit give* JO, 

Thus,*: #* ; ff is ft r&f ft^^ /o #» jBrt»B j«- 

V dex-.J/byi, then add jo « tht gtven'liiHsx 

' t. flee. 

TKat is, Stil] increaQng the Index pf the given poga-, 

rltnm with 10, as the : Eftviftir dorh increafe by' i ijjsit 

or 1. " ' • , 

F.*tmflt. 
'■ Suppoft it were required ro ntnA tiw «fW#« Jtcvt of 
0,05475* whofe Logarithm if $.738431 

Then ?3{f.7j8'4»»Cs'"^ aI| S' This (fcoti«i( is t^ 

Logarithm oX o,*}4 wh'^h i» ttw -fyw«tt &i/of of 0,0(4) j<£ 
as was required. 

'. Again, Let « be rctujargd-t? «tna the ft^p £«). of 
p,05475tf whofe Logarithm*! §.738438 asfcefipe. ■ i 
■ ffien 3 jsS.Js^i C¥'-5f?*l7 Th!) Is the Lbgaifttfm 
P*" 0.5797 fef.-Wbich^t^e ^feiapf r/c;oj47$<ri»:#»* 
Kqu^red. ■ .' l . fi *- ' ■. ' '* D*M 
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Once more ; Suppofe it were required to extraS tho 
fecond Surfolid Root, or that of the feventh Power, out of 

0,054755 whofe Logarithm is 8.738451 as above. 

Then 7)08.738452 (9.81977* This is the Logarithm 
of 0,660% 5 fiffr. whieh is the Root required, f$c. 

Thus far may fuffice concerning the Nature and Ufe of 
the Table of Logarithms in general; which being a little 
confider'd of, it will be eafy to apply them to the follow- 
ing Calculations. 

CHAP. n. 

The Calculation <f Quejlions in Simple In- 
tereft and Annuities ; perform* d both by 
theTen^ and by Logarithms. 

BEFORJB we pro.eed to the following Computa- 
tions, it may be convenient to premife a few ufeful 
things, that will help to explain and fhojten the 
Work* And firft, of a few common Cbarafters, viz. 

1 SSignifics More, or the Affirmative Sign of Addi- 
**" c tion. 
_ 5 Signifies Zefi, or the Negative Sign of Sub- 

c firaSion. 

S Signifies Into or Witb % and is tl^e Sign of Multn 

c plication. 

— , { Signifies Equal to, or the Sign of Equality. 

T S Denotes the compleated Logarithm of apy Nam- 
JJ ^ m I ber. 

And when the Ratio of the Rate of Intereft is men- 
tioned, it fignifles only the Simple Intereft of 1 /. for on$ 
Year, at any propofed Rate or Intereft per Cent, which 
ipay be thus found by the Rule of "Three. 

As too t is to 6 * : fo is 1 t to o,ctf the Ratio of the 
Rate of .6 per Cent: per jinn. 

Or, As 100 : is tp 7 : : fo is t : to 0,07 the R^atio, of 
$c Rate of 7 per Cent, per Ann. &c. 

Th* which may alio oe fb\ind by Logarithm*, 

Thui, 
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rFremtfce Logarithm of the given Rate of Infer eft, 
Tfc ^ ftibfiraS the Logarithm of too (viz. 2.00000?) 
*» S 4*1 * jb* Remainder mil be the Logarithm of 
C the Ratio of that Rate. 

Example. 

Suppofc the given Rate of Intereft to be that of 6 fer 
Cent, fer Ann. Then 

The Logarithm of 6 is 0.7 7 8 1 5 1 ? SlI ww* 
The Loprithm of 100 is a.oooooo S OUDUracr ' 

The Remainder is the Log.8.7781 51 of o.otf 
That is, o,otf is the Ratio of 6fer Cenf. &c. 

And thus may the Ratio of any other propofed Rate of 
Intereft per Cent, be eafily obtain'd. 

But becaufe 'tis the Logarithms of thofe Ratio's, that 
are of ufe in the following Calculations relating to Simple 
Intereft ; I have here annexed a fmali Table of feveral 
Rates of Intereft, with their Ratio's, and the Logarithm! 
of thofe Ratio's. 



Kstes $f 



i 

4 

4* 



5 

5$ 

6 

6i 



KstWs 
•ftbrf* 



0,03 
0,04 

0,045 



0,05 
0,055 

0,06" 
0,0*5 



Logarithms 
Ratio's. 



8.47712I 

8.^02 o6"o 
8.^53212 



H.69SS7C 

3-7403*5 
"8.778151 

8.812913 



Kstes 0/ 
Imtenfi 
f& Cewt, 



7* 

8 



8* 

9 

9\ 

xo 



Katie's 
RaUs. 



0,07 
0,075 

o f o8 



0,085 
0,09 
0,095 
0,1 



Loffafiibms 
Ratio's. 



8.845098 
8.8750*8 
8.903090 



8.929419 
8*954242 

8.97 7 7*4 
P 9.000000 



■1- 



Thefc things being premifed, we may proceed to the 
following Work 5 ana firft, of Money ferborn gt any R^tc 
of Simple Intereft, &c» 

Sc&.i. Of Simple Intereft. 

AL L Computatlont in Simple Intereft aref grounded 
* upon 4- Scries pf Tertis in Arithmetical Pjogreffion, 

■ • * • 1 1 



1 * 



Let 
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f*SP fignify any Principal or Sum put to Intereft, 
\ J* the Time of its continuing at Intereft. } 
^ ct ^i{ the Ratio of the |late of Iptereft fer ti*nt . 7 
CA the Amount of the Principal afld its Intfereft, 
If R = the Intereft of i /. for i_ Year, as above $ 
Then z R = the Intereft of t /. for 2 Years $ 
And 5 H w=the Intereft of */. fcr $ Yetfrs, &fo . 
But jR + 2 R -f- 5 H» &c. are Terms in Arithmetical 
Procreffiov wtwfe firft Term is R $ and the Nwnber of 
all the Terms will be T. Confequently th<s Uft Term will 
always be y#=w the In»reft of 1 1, for wy prQf<|fe4 
Time fignified by ST. And then it will be 

Qjti I im its Jnterefi uAistuy <Prwi$4l vr 
Thus, £ Sum . t0 j t$ fytwig^ 

Th*tis rltTRt^iTR^^t^lt^^^ 
Then thePrindfal being added to ro Inteleft, it *aU.M 
^(P ^jl <p s» A the Amount required, and gives tto ge* 

Wfa Theorem, TR c P + < P = Jt 

This Theorem admits of four Cafes* or Variety of 

^afiTlf <P> T> txA *, are glvtn> Aen^tcrfed ^. 
That w, If *ny P^cipaU whh the 1 i*e of its being at 
Intereft, and the Rate of Ifltereft fer Cent. j><r Ann. *rc 
giten s to find the Intereft, U*d the Amount. , - 

This Queftion^ I fake to hp of the moft genfral life, of 
any that occfrs in the whole Bv&tefc of Simply Ifctereft j 
an4tnaybeferfor»"dthus; \ 

firft by Common AritbWctick, j v 

Multiply the <Pr imfd, the Time^ .a$dtke Aa^ 
iiQ Qt the Rate, fill three father j andtfyir 
Vrodutf wilt be tfre Intcrefi: To which add the 
fripctyal) and th* Sum will to tbe : Amo$nf 
^required. 

. Example 
What 3m» *?»5$7*- *o±fim*unt tp m nm^H^ 
at the Rate of 6 per Cent, per Anqufl* ?..-.. 

Here is given SP = 5 6 7, 5 ?— 9 and £ *== °ip6 tQ 
find ^ 5 which-fcy tbft R^* 5 ItoW WW V- 



Rule. 
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^*fafe4tef<W lurkitii^JIVi ^Multiply. 

Andy = 9J r • Zt™e,oO .f.- 

\ SPirmtoct j*qM * ■ .'• 30^,45 ?=$<?*/. #j. 
That is, %o6l 9$. is the Intereft of 5*7/. iq 5, for nine 

Years : Then gof /. 9 f.. + jtf 7 /• *P s. = 8 75 /. 19 J. — "-#, 
tfee Ampunt ffrjuired. 

% . . . The fame perforinNJ by Logarithms.^ 

• \^°^ c ^^ & '** ^Principal, addtheuLog. of the 
•fL 3 '7W* **** ##* £<£* of the Ratio 5 *A**r JV/w 
* S> / W# ** *fa && if the Intet -eft j to which add 
C the Trincifah &c- <tf tf&w. ) 

TJb^t is, in the £une Example 5 

Thus, ?^5f 7*5 ta'LW i* **5S9*0 
And, T**9 its Log. h 0,9 54*4* >A<|d 
R = ojc* iu Log. 1 i t 1$.778i5J \ 

^Hfe^ufti is the Logarithm 148*359 of . 3^,45 
That is, 30* /. 9 *• » the Ihteteft as before, to whiih 
the ff rt«£j fc;sy ih I* s : kciffi akldtd, 
the Sum is ^73^ 19 i- == J£ ' the Amount requir'd, as 
abovb. ' •' ' "' • - r 

C4/& 2. When ^, 7*, and 2£ are given 5. toifcd SP j that 
i$, To find what Principal or Sum, being put to Intereft 
&f **i^ed Tiwfe, win etafcint'V) ^ propo&i.Sum in that 
Tk**, **■ a»y given Rate of iatttwft fer Geat.fetrJnmin, 
feci 

/•' fitft^Ae^enonly, 




Rule. 




What % *P*int$fut er Sum df Mmey, being yit to In- 
tereft for nine Tear s, will ammt to fyr raijb a Stock 0/" ) 
873 1, 19 s, at 6 pej: Cent. ? '&c. 

©rthfts 1 ; StffiftdtyehtfSKl t9^wnfjano be 
fuidimtkWf^TeitH^hehci >$ *tthat*&otttd it i>e *co*Tbin 
resdjy JtfvtQk the Creditor ^Uoapiqg ths Rqiejjfiyet 
Ceht. Difcomp tb the Weitor I . 

In this Queftion there is given, ^=;87*,9$ 5*=== 9 
.i)*|\R =5 o,otf to find y, 

Thus 
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Thus ST— 9lvi,.u Then 0,54+1 =a 1,5* 

10 jt ^o >0 tf 5 Mult - And i,54j873,5>5(5*7.*=*P 

Product 0,54 . t « • • ■ 1 /• r. j 

that is, 557, 5 as 5* 7 /• 10 s. is the Principal (or Ready 

Money) requir'd. 

The fame may be perform'dby Logarithms 
■Add the Log. of the Time to the Log. of the Ra- 
tio of the Rate, and to the Number found by 
„, j their Sum, add 1. 'then if the L*. of that 
Tbus ' < Sum be fubftraftedfrom the Log. of the propo- 
lid Atmunt, there will remain the Log. of the 
Principal required. 

That is, in the fame Example, 
Thus 7*=: 9 its Log. is 0.95424a? Ad<L 
And ft =0.0$ its Log, is 8*77815* J 

The Sum is this Logan 9«73 a 3S>3 tfo.45 To which 

adding 1, it will become 1,45- . . 

then ^=873,95 I" Log- » 2 -94i4«7 ISubaraa. 
And 1,54 its Log. 180.1875*1 J 

Remains the Logarithm 4.7539** of 5*7,5 =3* 
That is, 557 /. ioi. is the Principal required by the Qne- 
fticn, as above. 

Cafe 3, Supple P, T, artf^, were given * to find A .- 

vfe. Having any Principal,with the Tune of its being at In- 

tereft, and the Sum W» propofed to raife or amount ta , m 

that Time given ; thence to find the Rate of lntereft per 

. Cent, fer Annum* 

Firfi by the Pen only. 

If the Difference between the pfopoftd Amottt* 

and the Principal, be divided by thcProdutt 

of the Principal multiplied into the Time, the 

Quotient will Jbew. the Ratio of the Rate oj 

lntereft required. 

Example. 
At what Rate of lntereft vn Cent, will & L wt< 
raift a Stvck t or Amount to%i%\. iJ>«- tnwtie Tears time* 

. Here is given P * 5*7. 5 2==?* and .<*=c$73»?J 
to find R j which by the Rule is 

Thus, 
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Thu^ 875*95 — 50*7,5 =« 505,45 the 2)foidend. 
And $$7, j K 9 =5 5 107,5 the IDivifor. 
The* 5107,5) 30^45 (o*otf=* It, the Ratio of die Ratd 
of Intereft : 

.And at 1 : fe t6 o,o<5 : : fo is 100 : to 6" the Rate of Intereft 
f& Cent. Sec. as was required. 

Or by Logarithms, 

From the propofid jitoomt Jidftraft the Vrinci- 

J pal (as above $) then from ttoe Ixg. of the Re~ 

Thus, ^ mainder, fubflraft the Sum of the Logarithms. 

of the Principal and the *time> and there will 

remain the Log. of the Ratio of the Rate* &o; 

That is, in the fanie EtfasiipJe* 

87 3>P5 - ^5^7i5.= 3 3<2>*,45 its Log; f 2.48*35? 

And I? as 5^ j its Logarith. is 2:753?** ?yj 
2"— 9 its Logarith. is 0:^54242 3 

JProm the firff Log, fUbftr. this Log: 3*708208 . 

; And there remains the Logarithm 8:778151 ofo,o<? 
Which Ihews the Rate of Intereft to be 6 pet Cent, pet 
Jinnum^ as before by the Pen; 

Cafe 4. Having (P, £, and ^ give^ to find T: that is; 
to find the Time in which any given Principal will amotint 
tt>, or raife at*y propofed Sum, the Rate of Intereft pef 
Cent, being alio given* 

Firft by die Pen only; , 

If the ^Difference bet-ween the propofed Amtuni 

. J and the Principal* he divided by the Product 

Rule. ^ cf the Principal multiplied into the Ratio 

of the Rate - y the Quotient will jBehi) the Tim* > 

required. 

Example; 

in what 2mc mil 557 1. 10 s. amount to (or raife d 
Stock qf) 87 3 1. 19 s. at * per Cent, per Annum ? 

lathwQifefti there is given ?« 5*7,5 2<L=so,otf and 
sd= 873,95 to find T'-y which is done thus : . 

Firft 87^95 — 5*7,5 = 305,45 the Dividend. . 

And 5*7,5 x 0,0* =ae 34,05 for the Divifor. 

. Then 34,05) 3o*,4J (?=£ 7* the Time 3 Hi»* tote 
Years toH to the Time required, 

T Th* 
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The fame perfbrm'd by Logarithm*, 

'From the fropbftd Amount fubflr act the 2>rinci~ 
, pal (as before 5) then from the Logarithm of 
Thus c tbe ^ ema ^ fU ^ r 9 Jhbjlract the Sum of the Im- 
9 ^ garithms of the Trtncipal and Ratio of the 
Rate $ and there will remain the logarithm 
ofthe-Time. 
That it, in the laft Example $ 
Tkj 18 873,95 — 567,5 c= 30^,45 its Log * 1*486*19 

5P = 5*7i5 itsLogarhh. is f.-7539^?^j 
jR=o,otf its Logarithm is 8.7781 51 J 
From the firft Log. fubft raft this Log. 1.531117 
There remains the Lpgar. of p = 7* 0.954241 

Which /hews, that the Time fought is jiift nine Tears. 

If the Work of thefe (bur Examples, and the Rules by 
which they are perfbrm'd, be well underftood, they will 
be fufficient (notwithftanding there is really but one £>ue- 
ftion* only it is varied according to the fever al Cafes) to 
flxew how any Queftion of the like kind may be truly re- 
folv'd, at any propofed Rate of Simple Intereft, and for 
any affign'd Time 5 efpecjally if the Time given (or 
fought) does confift of compleat or whole fears. 

But if the Time given (or fought) does not confift of 
whole Years, as moft generally it does not, it being either 
,kfs than a Year $ or Years, and fome Parts of a Year, as 
Weeks % Months, or Quarters, &c. then the odd Time, 
lefs than a compleat Year, muft be reduced (or converted) 
into Decimal Parts of a Year (ferSe8.$ : £.7.) And un- 
lefs fuch Parts of a Year chance to be juft £ \ or { of a 
Year, then the beft way will be to reduce the odd Time 
into Days, and then work with the Decimal Parts of a 
Year that are equivalent to thofe Number of Days. 

And for the cafy and ready finding out of the true Num- 
ber of Days that are contain'd between any two affigried 
Times Ids than a Year, and the Decimal Parts of a Year 
that are equal to thofe Days, I have here inferted two 
fmall Tables, 

The Ufe of the following Table of Months and Days, 
is no more but thus : Find the firft propofed Month at the 
top or head of its refpcftive Part of the Table ; and in 
the fame Column under it, look for the other Month, and - 
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by it ftands the Number of Days requir'd, according to 

Ae Title of the Table. 

As for example $ From the ift, 5th, icth, 17th, or any 
©their Day in April, to the i&, 5th, 10th, 17th, (viz. *# 
the fame) Day in December, is juft 244 Days. 

Or, From the 4th, 7th, or 12th, &e. of O&ober, to the 
4th, 7th, or 12 th, $$c. ofjuguft, is juft. 304 Days, And 
li> the true Number of Days that are between any two of 
the fame Days in the prepofcd Months, may be found by 
Infpefiion only. 



\A Table that Jbews, by Injpeftion only, the trite Number 
ofiDays, from every Day in any Month, to the fame 
Day m any other Month, throughout the whole Tear. 



January 1 Februar.i March I April 



Febr. 3i|Mar. 28 



Mar. 5p 
Apr. 90 
May 120 
June 1 5 1 
July 181 
Aug. 2 12 
Sep. 243 
Odt.273 
Nov.304 



Apr. 59 
May 89 
June.120 
July 1 50 
Aug. 1 81 
Sep. 212 
Oct. 242 
Nov.a73 
Dec. 303 



Dec 3 341 Jan; 334 
Jan. 3*51 Feb. 3*5 



Apr. 31 f May 3c 
May tfi/june tfi 
June 92 July 91 



July 122 

Aug.153 
Sep. 184 

Odt.214 

Nov.245 
Dec. 27 5 
Jan. 30* 
Feb. 337 
Mar. 3*5 



Aug. 122 
Sep. 153 
Oil. 183 

Nov,2i4 
Dec. 244 
Jan. 275 
Feb. 305 



May 
June 31 
July 61 
Aug. 92 
Sep. 123 
Ott.15? 
Nov.184 
Dec. 214 
Jan. 245 
Feb. 275 
Mar. 304 



Mar. 3 34 Apr. 335 
Apr. 3*5! May 3*5 



June 
July jo 
Aug. tfi 
Sept. 92 
Oft. 122 
Nov. 1 j-} 
Dec. 183 
Jan. 214 
Feb. 245 
Mar.273 
Apr. 304 

May 334 
June3*5 



w+ 



\ 



July 
Aug- 31 

JSP tf? 

<jcL 92 
Nov.123 
J)ec.i53 
Jan. 184 
Feb. 215 
Mar.243 
Apr. 2 74 
May 3fc>4 

Ji"*e335 
July 3*5 



Auguft 
Sept. 31 

Oct tfi 
Nov. 92, 
Dec. 122 
Jan. jt 53 

Feb. 184 
Mar. 21 2 
Apr. 243 

May 273 
June 304 



Septem. 
0& 30 
Nov. tfi 

Jan. 122 
Feb. 153 
Mar. 181 
Apr. 212 

May 242 

June 273 
July 303 



July 3341 Aug. 3 34 
Aug.365-fSept.3tf5 



oaob. 

Nov. 31 
Dec. 61 
Jan. 92 
Feb. 123 
Mar.i^r 
Apr. 182 
May 212 
June 243 
July 273 
Aug. 304 



Novem. 
Dec. 30 
Jan. 61 



Feb. 92 Mir. 90 



Mar.120 
Apr.151 
May 181 
June 212 

July 24* 
Aug.273 
l S«pt.304 



Sfept.335 jOct. 334 

Qtt.3tf5rNjMr.3tf5 



Decern. 

Jan. 3 1 
Feb. * a 



Apr. 121 
May 1 51 
June' 1 82 
July 212 

Aug.243 
Sept.274^ 

lW.335 



T % 



But 
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But if the two given Days of the Month tre differed 
then their Difference muft be added to the Number fbuiv) 
ill the Table. As, fuppofe, between the 4th of OBober 
and the % 5 th tfAyguft: Here, because the 25 th of the 
pne Mpnth is % 1 Day* more than the 4th Day of the other 
-Month, therefore th$ Number of Days required will be 
304 + 21 5 ?/*» $25 D^ys; and fo for any other twq 
Months «nd Nmnber of Days in any propofed Time 
throughout the Year > a* in the Table stbove. 

1 Arable for m ready finding tie decimal Tarts of a 
Tiar, equal to any Number of ®4ys> &c, 



*mr* 



mrmmmmmmtm 



Days. 2)ecSPartt 



IDays. 2kcJPart&Da0s, 2)<c.V>arts 



l^m 



I =«C,002740 

a = 0,005479 

3 ==3 0,000219 

4==; 0,01 09 5p 

tf =0,01*438 
'7=530,019178 

8 =» 0,02I9lB 
9=53 0,024^57 



IO 
20 



= 0,027397 100 = 0*273973 

= 0,054794 200=30,547945 

30 = 0,0821^2 300=0^82191" 

40 = 0,109589 $6 5 =*= 1,0000c 
5o = o,i3tf9?tf 



tfo= 0^1^4383 iqfaTeansso^zy 
70 = 0,191781 i^^^o,, 
835=0,219178 , - ♦ 
90 = 0)24*575 ft Q f *&**=*>*■> 



The Ufe of this Table is thus ; 

I£ the propofed Number of Days can be exa&ly found 
in the Table (under 2>am) their Decimal Parts are alfcj 
found agakift them by Wpeftion <m\j : > 
1 Butu the true Number of Days cannot be exaftty found 
there* then both they, and their Decimal Part* .muft be 
^oUqflted' put of th$ Table at twice, or thrice^ according 
#3 thqr Niynber Requires. 

A* for Exampte i Suppofe it were required fo find thq 
^imal^ayts ota Tear equal to 135 Days? - 



1 



Hence 155 ==* 0,3698*4 the DssUfcal Payt? re<j*ire& 



-• 4 
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And thus may the Decimal Parts of g Year, equivalent 
to any given Number of Days, be very eafily found to fix 
Places of Figures 5 but for common Bufiuefi, it may fuf- 
fice to work with only four of thofe Places $ and in fmall 
Sums, two or three Places (according toDifcretion) may 
be near enough to the Truth. 

Or the Decimal Parts, equivalent to any given Number 
of Days, may be found by the Logarithms, 

irFrom the Zcg. of the given Numbar vffDayStfuh- 

Thus ^ fi raa *** -ty*' $ 5 * 5 2)^ ? (viz. 2.5*2293) 
1 ' ^ and there mil remain the Leg. if the ^Decimal 
C "Parts equal to tbift Nmker tf Z)ays. 

Example. 

Let It be required to. find the Decimal Parts of a Yea? 
equaito i35Pays$ as before. 

Here is riven 135 itsLogar. is 2.130334 Isubftraa 
Days in a Tear 3*5 its Logar. is 2, 5*229 3 f 

And there remains the Log. 9.5*8041 of 0,3*08*} 
the Decimal Parts equal to 1 3 5 Days, £J?£. aa above. 

Thefe things being underftood, it will be as eafy to cal- 
culate any Queftion relating to any of the fi&regoirig Cafes, 
when the Time given, or fought, is either lefi than a Year, 
or Years and Parts of a Year $ as it is for tl*ofe in whote 
Years only. 

As for inftance inCafe 1. Suppofe it were required to 
find What Sum 780 1. 15 s. 'would amount to in 3 Tears and 
179 2)ays, at Five and a half per Cent ? 

In this Queft. there is given T*=. 780,7 5 £ = 0,05$ 
and 7*= 3*4904 found by the Table. 

Thus, Three Years == 3.000000- 

000 = 0.273973^^ 

DaysX 7o«o.i9i78j< 
4 j 9=5 0.024*57 

Hence 3 Years and 179 Days is = 3,490411 = 1. 

The© !P=* 780,75 its Log- 2.892512} 

y= 3»4904 its JvQfi- 0.542875 b.Add 
Jt=^o,o55 its Log. 8.7403*3 > 

The Siim U jTie Logarithm 2.175750 of 149,88 

That 
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That is, 149,88 = 149 '• 1 7 s. 7 d. the Intcreft. To which 
Add the Principal 780/. 15 s, o d. 

And the Sum is 950 /. 1 2 s. 7 d. the Amount required. 

Again, That I may make all as plain, as I can, take an 
Example in Cafe 4. viz. to find the Time. 

Let it be required to find, In wjbat time 780 1.15 s. 
'mould amount to the Sum of 950 1. 12 s, aqd yd. at ibe 
Rate of 5 £ per Cent, per Annum ? 

In thif Example thece is given ^=930,63 H = 0|055 
and SP = 780,75 to find 7*: Which is dome thus : 

5>3c,6 3 — 780,7 5 =5 149,88 its Log. 1.175750 

And £>= 780,75 its Log. i" 8 $ 2 5 l2 ? A , 
21 =0,055 its Log. 8.74o;*3 J 
From the firft Log. fubft. this Log. 1.632875 

And there remains the Log. 0.542875 of 3.4904 

That is, 3 Years, and 0,4904 Decimal Parts of a Year; 
but 0,4904 = 1 79 Days $ confequently 3 Years and 1 79 
Days is the time required by the Queftion. 

Or the Decimal Parts of a Year may be otherwife re- 
duced into Days, by help of the lad Table : 

As in this example : From 0,4904 the given Parts, 
take the next lefs tabular N°. 0,2740 =s 100 Days. 

There remains 0,2164 
Again, From the Rem. take o, 19 18 = 70 Days, 

LaAlythi? 0,0246=9 Day*. 

. So that 0,4904 = 179 Day?, by the Table, £&, as be- 
fore. 

Or the Decimal Parts of a Year may be reduced into 
Days by the Logarithms j 

-, <?° l he lAg*°ftto$ropofkd c Pam, add the Leg. 
Thus, < of 3^5, the 2)ays in a common Tear, and the Sum . 
c will be the Log. of the 2)ays required. 

For inftance, in the.laft Example, wherein the given 
Decimal Parts are 0,4904 Log. 9T6905 5o> A , , 

The Days m a Year are 365 its Log. 2.56129 3$ Aad 
The Suip is this Logarithm 2.2 7*843 of 1 79 

Sea. 



4 
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Se£k. a. Of Annuities, or Penfions, &c in Arrears, 

computed at Simple Inter eft. 

1 Shall here make ufe of the fame Letters to denote the 
feveral parts of the Queftion, as before, fave only If 
„ S Denotes the Annuity or Penfion, SSc. viz. either 
U ' i yearly, half yearly, or quarterly Rents. . 

~S The Time of its being unpaid, viz. the Number of 
31 1 all the Payments that are in Arrears. 
j. cThe Amount of the Annuity and its Intereft} viz. 
A ' 2 the Sum of all the Arrears due. «<■,.,. 

„ C The Ratio of the Rate, viz. the Intereft of i L as 

/ before 

Then if 17== the firft Tear's -Rent without its Intereft j 

.,2^== the Intereft £ du e the fecond Tear. 
Ana iU=z the Rent 5 

And iRV^t bereft? due Ae t^rf Year. 
ivna 3tT=s the Rent 5 

And **?=*** J"* 8 "* J due the 4 th Tear. 
■ ttna 4 l7= the Rent, . i 

• fjc. 
Hence it is plain, that r .« a. 

2UH-.l&7+9lH-4?=3VJe ^^ Here 
Rents, and their Interefts being forborn 4 Years. Here 

7- » ;,'fo that *tf-f »«O r + 5^=^- ^ ^^ 
Series being tfuTy managed. 

r rtR-fR A—TU 

Then will -J — = — ~fi 

Prom this Equation is deduced the following Rules, 
which admits of four Cafes. 

* 

Note, I do here take it for granted,- that the. Bsajcr 
doth by this time very well know how to perform MuU 
tiplication and Divifion of any given Numbers, by Lo- 
garithms-, {as directed in Chap. I. and praEtifcd tn 
all the Examples of the loft ScQsaa :) And therefor* 
I (bally for brevity fake, omit Jetting down tn Words 
at length (as in the lafi Seaion) how the following Ca- 
fes art to be rejolved by Logarithms $ that Work being 
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fo eafily underjtood, by having a due regard to their re- 
fit wive Rules $ /#*r, // ferns to me y to be wholly need- 
kft to re feat in Words bow it is to bo done: but only to 
fit do*m the Work at large of all the Examples, accor- 
ding to the import of their rifpe&ive Rules, by n&icb 
they are computed <mtb the<Peu only. 

Cafe 1. Harfag U> % and R 4 given* to &u&A: That 
is, if any Annuity, or Re**, with die time of ha being 
unpaid, and the Rate *f fotneft per Cent, be git-en $ 
thence to find what Sara all thofe Aareanwiil amount to 
in that time, allowing any affigned Race of 3impte In- 
terest for every particular Payment, as k bocGtoieidae* 



'Multiply the 7tme> thefSmekftr^ and ftatf the 

i Ratio of the Rate i all three together^ and to 

Rule. ^ their Troduft add the Tame $ Vj*w multiply 

that Sum with the Ammty^ and the JProduQ 

ivilljbew the Amount required* 

Example. 

Suppofe 356 /. Annuity or yearly Rent, be fdrborn or 
unpaid nine Tears 5 What Sum 'will all thofe Arrears & 
mount to in that time, allowing <T per Cent, per Anifc for 
esach ^Payment as it becomes due* 

In this example there is given ET— 3 $g t 7" ==ypj and 
R ss o,otf 5 to and A. 

Firft by the 9en only* 

Let the Work be prepared thus, ^-^rsfcsS, and 
•I £ = 0,03 

Then 9 x 8 =s 7* $ and 7a x 0,0} =5 a,itf 5 to which 
adding the Time, it will be 2, 16 -f" 9 = n,itf jaad n,itf 
multiplied with 35^ is 397*>9tf = A. 

That is, ^72 /. 195. 2 * <£ will be the Amount, a# 
was required. 

The fame perfami'd by Logarithm* 
Pirft yasjp its Logar. is 0.^4142) 
And 5T — 1 5=8 its Logar. is 0.9030*0 y/yy[ 
Again, * R —0,03 its Logar. is 8.47 711 r ^ 

Their Sum is. the Loft, 0.33445} of a.rtf 
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^Then 2,1^4-^ =*«»** its Log. is i.o47**4? ^i. 
And pr~356its Log* is 2.55*45Q j 
TheSum is the Logarithm 3.599114 of3972,9<J 
That is 5972/. 19 s. i£a. = A the Amount or Sujji 
of all the Arrears, as before by the Pen. 

Cafe 2. When^, T, and £, are giv<»n, to jind fT. That 
is, to find what Annuity, or Yearly Rfcnf, being forborn 
/or u^pf id any affign'4 Time, fUJ ampuht to a propofed 
Sum, allowing %ny given JJ^te of jlnter^ft fer Cent, for 
jeyery Payment as u becomes due, 

-Multiply the Tim* the Time lefi r, anj halfthi 

JjL/ftfoqf'tte Rate> #11 three together $ and to 

p 1 J their "Product, ad^thsTim (<w befor§ ;) "then 

* c <//W$ ri>* frofcjed 'J&ppnt by ti/at $um> and 

th$ Qmfi^nt iviU fkiew the Jpnwtys pr yearly 

Rent required^ 

Suppofe it we^e require4 to find, What 4w$ifS> °* 
yearly Rent will afmwftto {or raife f Stpck pf} 397.2 J. 
19 s. 2 Id. allowing 6 per C&$.fpr &&$ fBtywWt fc it 
becomes dtie* 

In this Queftion there is giyen .^=3972*9* 5 ^T^fS$ 
and R =5 o,otf 5 1(9 find 17; whicfr may be thus done* 

Firft by the Pen only 5 Thus, 
The Worjc prepared is 9-— 1 = 8, apd fit 5= 0,05 4 
then 9 X 8 == 72, aq^ 7 * X 0,0*. ?=r 2 > T * 5 whiqh beijfc§ act 
ded to the Time, is 9 -f 2,15 = 1 1,16 for # pivifor. 

Theh ii,i<0 5972,9^(35^==^ 

jffife. 35*/. will be, fte Yearly Rent J£qyire& 

The fame perfotmM by Logarithms* 
Thus, T=9 its Log. is 0.9 54*4* 3 
T— 1==:8 its Log. is 2;? *3P^°^^J 

And fit = 0,0 3 its Log. i$ C47 7 * 2^ 
TheSum is the logarithm 0.334453 Q* - M$ 

Again, ^=397*.?* its Log. is 3-55M«i? ? Su bft fa £i 

There remains the Logarithm 2.55 1449 of 3 5^ = £/ 

That is, 35* /. is the Annuity, or yearly Rent, as before- 

l) Cafi 
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Cafe 3. When U, A, and R> are given 5 to find T. That 
i s » to find the Time in which any Annuity, or yearly Rent, 
being forborn or unpaid, will amount to any propofed Sum, 
allowing any given Rate of Intereft percent. &c. for each 
Payment, as it becomes due. 

CSubftraft the Ratio of the Rate from 2 - ? then 
divide the Remainder by twice the Ratio, and 
call the £>uotibnt x. 
Next j Square that Quotient {viz. multiply k 
with itlelf ) and call that Square xx. 
Rule ^ ^ en divide twice the fropofed Amount by the 
' Product of the Annuity multiplied with the 
Ratio, and to the Quotient, add the Square 
Number called xx : Then extract the Square 
I Root of that Sum, and from that Root fub- 
I ' JlraS the Number called x, and the Remain- 
*- der willfbew the Time fought.. 

Example. 

What T^ime will 35*1. yearly Rent require to raife thi 
Sum of 3972 1. 19 s. 2 id. at Six per Cent. &c. for each 
Payment, as it becomes due ? 

In this Queftion there is given, £7=35*5 R=.o,c6$ 
and ^=597 2,9* 5 to find T. 

And firft by the Pen only : 

Firft, 2 — 0,06 = 1,94 and 2jR = 0,12) 1,94(16,166=* 
iNext, 16,166 X 16,166— 261, 36r the Number call'd xx* 
Then 2^ = 7945,92, and 356X0,06=21,3* 

And 21,36) 7945^9^(37^,003 
Then 572,003 + 261,3*1 = 633,364 . whofe Square 
Rootis 25,166. Laftly, 25,166 — 16,166 leaves 9=5^5 
viz. 9 Years, is the Time required by the Queftion. 

The lame found by Logarithms.* 

Firft 2 — 0,06== i,94 itsLo &5 ) - 28 '7 8c2 lsubftraa 
And 2 R = 0,12 its Logar. is 9.079*81 J 
There remains the Logar. 1. 208621 of 16,166 call'd*. 
Multiplied with 2 

The Produft is the Logarithm 2.417242 of26r f 36icaird## 

Again i 
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Again 5 2 A— 7945,92 its Log. 3.900145 

And £7= 356 its Log. is 2.551449 ?Add 

R =5 o,o<5 its Log. is 8 .778151 J 

From the firft Log. fubftr. this Log. 1.329600 

And there remains the Logar. 2.570545 of 3 72,003 
Then 37**003 -\- 261,7,61 = £33,2(54 its Log. 2.801585 - 

The half of that Log. is 1.400792 

Laftly, The Number which belongs to the half Lo- 
garithm is 2 5,i(56 From which fubftraft the Number 
called x = 16,166 

Remains 9,000 = 7*$ the Numb, of Years (ought, Sjfc. 

Cafe 4. If U, 7\ and A> are given 5 to find R. That is, 
Having any Annuity, or yearly Rent, with the Time of 
its being unpaid, and the Sum it's propofed to amount to 
in that Time given 5 thence to find, what Rate of In- 
terefi /*rO»f. muft be allow'd for every Payment as it 
becomes due. 

C Multiply the Annuity with the Ttme> and mul- 
tiply that Trodufi with the tfime again $ and 
make half the Difference efthofe two Products 

KuleJ a&ivifor. 

xs.uic.-s Next ^ Sub jt ra ft the firft "ProduS from the pro- 
pofed Amount j then divide the Remainder by 
the aforefaid Divifor, and the Quotient mil 
L be the Ratio oftheRate of the Interefi required. 

Example. 
Suppofe 35<5l. yearly Rent, being forborn or unpaid 
nine Tears, be propofed to raife the Sum of 397 2I. 19s. 2t<1 
what Rate of Interefi per Cent, muft be allow'dfor every 
Payment as it becomes due ? 

In this Queftion there is given U= i*>6b 7 = 9 5 and 
A = 3972,9(5 $ to find R. Which may be thus found. 

Firft by the Pen only j 
Thus, 35<5X 9 = 3204 j and 3204 X 9 = 2883(5 
Next, 2883* — 3204 = 25(532 its half is 1281(5 for - 

the Divifor. 

And 3972,9* — 3204 = 768,9* for th^ Dividend. 

Then 1281*) 7*8,9* 0>^* = it the Ratio. ... 

U 2 l And 
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And it will be, As r : is t6 o,c6 : : fo is ibo 1 to 6 fho 
Rate of Inter eft per Cent. &c, as was required. 

The fame may bo done by Logarithms. 

Thus #==356 its Log. a.551450 ? a jj 
And 7*= 5> its Log. 0.95424a > Aaa 

To the laft Log. add this 3.505692 its NumK is 3204 

TheirSum. 4,459934 its Num. is 2883d* 

The Difference of the two Numbers iTT^jT" 
and the half of 25632 is 12816 for the Divifor. 

From ^=3972,96 take the nfft Nuriib. 3204, and 
there remains 768196 its Log. 2,885904 7 e «/* « 
and 12816 the Divif, its Log. J M07752 | SubIi ^ a 

There refnains the Logar. 8.7781 52 df c,o$ = R { 
THfen t : 0,06 : ; rco : 6 the Rate of Intererf per 
Clhtt, &c. 

t Thus you have all four Cafes relating to Annuities, or 
llcnts, &c. m Arrears, with their Examples in Yearly 
Payments; But if the Annuities, or Rents, are tt) be paid 
b)r Half-yearly or Quarterly Paytoents, as moft generally 
they are, 

Then, 

1. Inftead of the Ratio of the givei} Rate of Intereft, 
yoii muft take the i of that Ratio for Half-yearly Pay* 
iicnts, and the i of it for Quarterly Payments, f$c. 

2, Ahd you mutt take the } of the Yearly item for 
Hklf-yeaMy Payments, and thfc i of it for Quarterly Pay- 
ments, t$c. 

j. But inftead of the prbpofed Number of Years, you 
muft take twice that Number for Half-yearly Pa^iilferits, 
and four times that Number for Qfiiartfcrty Pajfoifciits, &c. 
as in the following Examples, 

Examples in Half-yearly Payriiettts. 

Supfcfi 3}6l per Ahriurii Annuity, fayabk eWry H&lf- 
year y werejorborh Mr Unpaid nine Tears' itikat . ntitutd alt 
tbofi Arrears amottnt ti, at the Rate of 6 per Cent, per 
Annum \ &c. 

In this Queftibh there is given tf~ 178* i)/fc. the! of 
356/. -R=co,c33 the 4 of the Ratio of 6 per Ceiin and 
y = 18 ^ viz* 9X2 the Number bf Hal£yeal"s in dine 
Years 5 thence to find A. {per Itttfc at Cdfi k.). 
i * Firft to prepare the Work 18 — 1 = 175 

and £ R = 0,015. Then 
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Then 18x17= %o6 $ and 306 x oyory =* 4* j j j to 
whkh add the Timfe, viz. $,5$ + *8 =2^59. Afccl 
then 22,95 Xl 78 gives 4021,02=;^ the Ajftbuht ft Sttn* 
of all the Arreaft, as was required. 

The fame Examples in Quarterly Payments. 

That is, 35*1. a Tear, to be paid tvkfj? Jgttarttfi king 
forborn nink Teatt, what Sum witt it amount tdi allowing 
6 per Cent, &c. for everj 'Pnymknt as it becomes duk % 

tfow here it will be U= 89, viz. *hfe|of 365/. #=— 
0,01 5, viz. the J of 0,06 the Ratio of the given ft ate pbf 
cent. &c and ST = j tf , viz. 9 x 4 the Number of Quar- 
ters in nine Years : thence to find A, a! before. 

To prfepare the Work 35"^ — j === jy, 

and £21 = 0,0075. 

Then gtf X % f .=* i*tfo ; and ii<To X 0,0071 s±s ^47 j fe 
Which add the Time, viz. 9,45 + 3^ = 45,45, arid Adit 
45,45x89 gives 4045,05=-^, the Amount or Sum of 
all the Arrears at Quarterly t^yments. 

By comparirig the Work of thele tfro Examples with 
that in pag. 144. it may be obfervedj that half-yearly 
Payments are more advantageous than yearly Pajtaifctits $ 
and Quarterly are yet more advantageous than half-yearly. 

For yearly Payrrients amount but to 3972/. 195. 2 id. 

But 4 yearly Payments amount to 4021/. 00 s. %\d. 

And quarterly Payments amdunt to 4045/. of 5. 00 d. 

If the two latt Example* bfc W611 confider'd and under- 
flood, it Will Be ,eafy td concdive hbw to tombfcte any 
Queftiort in the other thrfee Cafds, when the Paymfenfc 4x6 
either half-yfearly, or quarterly j slftd t&ereftre I (hall 
omit inferting Examples, and proceed to the next 8&liotu 

9b6t. 3. The PrefeHt Worth of Annuities arid Pehfioh^ 
tit. cbmpUtted at Simple InlMji. 

IN this Sc&icm I frail makfe ufe of thefe Letters (h de- 
note the feveral Parts of the Qjieftion : 

\U dcnbtds thd Annuity bt Rent. x 

P/sXT'Hie Timk df its Continuance, fcafc befci*. 

* R the Ratio df the Rati of. fatlnft. . ** 
And 2> denotes the *Prefeut Worth of the Annuity. • 

Then 
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Then if the General Rules or Theorems of the two 
kft Sedlions be combined into one : that is, in the firft if 
is tR<P + 5P — A. vid. Self, i . 

In the fccond S p = ^— 

That is, ttRU— tRU+ *ttf= 2 A 
And 2 tR2> + i<P = 2^. Which gives this 

% theorem, ttRU—tRU+ ztu=z ztR<P — & 
And from this Theorem is deduced the following Rules, 

^vhich alfo admit of four Cafes, as in the laft Se&ion. 

Cafe i. Having U, t, and R given 5 to find <P. 
That is, having any Annuity or yearly Rent, and the 
Time of its Continuance given 5 to find the prefent Worth 
of that Annuity, or Leafe, &c. allowing any given Rate 
of Simple Intereft percent, to the Purchafer for his ready 
Money. 

C Multiply the time, the time left 1, and half the 

Ratio of the Rate, all three together, and to 

. their ^roduB add the time 3 then multiply 

-j « J that Sum with the Annuity. (So far the 
Rttle.^ Work is j u jj t k e f ame as }n t k e i a ft Seftion.) 

then divide that Trodutt, by the <Produ8 of 
the Ratio into the time, added to 1 5 and the 
Quotient will fhew the prefent Worth required- 

Example. 

Suppofe a Leafe of 250 1. per Annum* the Rents to be 
paid half -yearly, were to be lett for 21 Tears $ what may 
the prefent Worth of that Leafe be> at the Rate of 5 per 
Cent. &c? 

In this Queftion there is given U= 125, viz. the \ of 
250 $ R = 0,025 the £ of 0,05 the Ratio of 5 per cem. 
and t— 42, (viz. 21 x 2) the Number of Half-years in 
21 Years 5 to find C P. 

Firft, the Work prepared ftands thus, 42 — 1 = 41, 

. and i JR. = 0,0125. 

Then 42X41 = 1722 $ and 1722 x 0,0125 = 21,525 
.Next, 21,525+42 = 63,525$ which multiplied with 
125, the half-yearly Payment, is 7940,^25 for the Divi- 
dend. 

Again 
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Again, 42 X 0,025 = 1,05 j and 1,05 + 1 =5*2,05 for 
theDivifor. 

Then 2,05)7940,625 (3873 > 475^=^ > - " 

JFVs. 3873/. 9 s. 6 //• will be the prefent Worth of fudi 
a Leafe as was required. 

The fame performed by Logarithms : 
Firft y=42 its Log. is 1.623249) 
And 2^— 1 = 41 its Log. is 1.612784 >Add 

j R sac 0,0125 its Log, is 8.096910 j ' 
The Sum is the Logarith. 1.332943 of 21,525 
And 21,525 -(-42 =63,525 its Log. 1.802945"^ ajj 

U=z 1 2 5 its Log. is 2.096910 1 

The Sum is the Log. of the Dividend 3.899855 
Again, 5T'=;42 its Logar. is 1.623249 7 ajj 

And R = 0,02 5 its Log. is 8.397940 J 

The Sum is the Logarithm 0.021 189 of 1,05 
And 1,05 4- * =2,05 for the Divifor. 

Then the Log. of the Divid. is 3-899855 ?c lf KA Pa A 
And the Log. of 2,05 the Divif. 0.311754 j^ ttWtract 

There remains the Log. 3.588101 of 387347 

That is, 3873 /. 9 s. 4 id. is here found to be the pre- 
fent Worth cif that Annuity 5 as before, fere. 

Cafe 2. When 3>, 7*, and R , are given 5 to find U. Viz. 
To find what Annuity, or Leafe, $$c. may be purcha&d 
foranypropofed Sum, to continue any affigned Time, and 
at any given Rate of Intereft. 

"Multiply the 'Time, the Ratio of the Rate, and 
the prefent Worthy {viz. the Furchafe-Mohey) 
all three together 5 and to their <Produ£l add 
the prefent Worth $ make that Sum a 'Dividend. 
Rule. < "then multiply the 77 me, the Itime lefs t , and 
half the Ratio together $ and to their tProdutt 
add the VTtme $ make that Sum a 2)ivijbr $ the 
Quotient arifing from thence, will Jbew the 
Annuity, or Rent required. 

Example. 
What Annuity, or Rent, to be paid half yearly, and to 
continue 2 r Tears, may bepurchafedfor the Sum of 3873 1. 
9 s. 6 d. at the Rate of 5 perCent ? . 

In 
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In this Example there is given <P ;=== $87 3,47 5 5 ysa 42, 
ws. 21 X2, the Half-years in 21 Years, and it =770*25 
tfce i of Ac Ratio 0,05 of 1 per cent} to GadU, the half- 
yearly Rent. 

The Work prepared is 42 — 1 = 41 5 and f 11=0,0125 

Then 5873,475 X 42 = 162*8^95 audi 1*2*85,95 X 

0,025 g'ves 40*7^14875 > an4 40*7,14875 -f- 3.873>*75 — 

75^40,62375 /Ep tl^ Dividend. 
Again, 42 X41 ==172.2 a?d J722 x 0,01.25 ==s 2^,525 

and 21,525 + 42 =63,525 for the Djvifor. 

Then $3 , 5 2j ) 7 949,*? 3 7 5 ( 1 2 5 == U % the half-yearly 
Rent, jcopfeqmently j 25 * 2 ?= 350 /. ^U be the Annuity 
otJLcnt fer jlnnum^ as was required. 

The f^e ^pi^e ty ^aritW 

Firft SP= 3873*75 i|fJ^9g-^ J.5?3ioil 

And 7>=42 its Log. is 1.62 3 HP>AW 

-R = 0,9125 its Leg. is g.3j>7j)4oj 
The Jtym is ,tfce £9garitjfln 3»*Q9*jlQ of 40*7,1 y 
And 40*7,1$ +.38.7.3,47.5 _= 7^40^25 theDivi4^4' 
4gain, ^===42 its L,qg. is 1-1x3249} 

ST — X .== 4* its Lqg. ^ /,*! 2 7.8$ \> A4d 
Arid {. 2i = c,oi a 5 i# Log. i$ 8 .09^x0 



The Sum is the Logarithm 1.332^43 of 21^2 
And 21,525-^42^=63,525 for the Divifor. 



■i»+* 



There remains the Logar. 2.0^65109 gf 125 
Viz. J25 /. is the half-yearly Rent, f$c. & bejfore. 

Cflft 3. When U 9 IP, and ij, are givep 5' to £nd .7*. That 
is, when any Annuity, with its ipropofed Value or Pur- 
chaie, and the Rate of jntereft per Gettf. %re given 3 
thence to find how long the iPurcha^r o^gfrt to ^njoy it. 

[¥0 tfa pwfm tybrtb, udd bdf &e Annuity 5 

I then multiply that Swnmtb the Ratio, and 

Rule. J fvty™^ tife Vrtfytl from the Annuity - y then 

9 * 4wi(k the Rmvn&r by tfa SP/<>$*$ of the 

Amttity nwltiplw mih 4* £#"*> *®4 $& 
the guotwif #. 

Next, 
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"Next, Square that Quotient (viz. multiply i$ 

with itfelf) and calf that Square xx. 
T*ben divide the prefent Worth by the fame Di- 
vifor > viz. by the tProduft of the Annuity into 
Rule. K the Ratio $ and to twice that Quotient add 

I the Square Number called xx : then extraB 
the Square Root of their Sum y and from that 
I Root fubfiraS the Number called x$ the Re* 
*- mainder will fhew the Time fought* 

Example* 
Suppofe one would lay out 3873 L 9 s. 6 d» ready Money 
fir an Annuity 0/2501. per Annum, to be paid by half- 
yearly Payments $ how long may he enjoy that Annuity \ 
to be allowed but 5 per Cent* per Annum, Simple Interefi 
fir his Money ? 

Or thus 5 which is the fame thing } 
In what 7*ime will 2501* per Annum pay off a Debt of 
3873 1. ps* tfcL by half-yearly Payments, allowing the 
Creditor 5 per Cent* Interefi for his Money* until the 
Debt be discharged *. 

In thisJQueftion there is given SP=* 5875,4.75 5 J7== 125; 
viz. the half-yearly Payments $ and It = 0,02 5, viz. the 
*of the Ratio of 5 per cent, thence to find 2\ the Num- 
ber of Half-Tears. 

Firft £-cr=z6i % 5 and £2,5 + 3873,475 ==3935*975 

Then 3935*975 x 0,025 =98,4 fere % and 125 — 98,4 

Leaves z6>6 for the firft Dividend. 

And 125 x 0,025 = 3,125 for the •ommon Divifor. 
Then 3,125) 2tf,<foo (8,512 the Number call'd *♦ 
And 8,512x8,512=272,454 the Number call'd ##» 

Again, the common Divifor is 3,125 

And 3,125) 3875*475 (1*39,512, 
Ana twice 1239,512 ^2479,024 7 A t* 
The Number caird xx is 72,454 f Aaa 

And the Square Root of 2551,478 is 50,512 

Laftly, 50,512—8,512 (the Number caWdx) leave* 
42 = T the Number of Half- Years $ confequently the 
Half of 42, viz. 21 will be the Time or Number of Year* 
required by the Queftion* 

This 
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This Cafe may alfo be refolved by Logarithms, but it 
is attended with fome feeming Difficulties, which require 
a due Confideration of the Rule. 

As for inftance in the laft Example, wherein 
5*= 3873,475$ 17=1255 andii= 0,025 $ to find 7t 

*M + 3 8 73,475 = 35>35>975 i* L°g- 3-5P5053 ?^j 

R =0,025 its Log. is 8.39794.0 J 

The Sum is the Log. of 98,4— r. 99299 3 
125 — 98,4. = 2*,* its Log. 1.424882 o f the DivicL 
Again, 17=125 its Log. is 2.09*910 "> * 1 * 

And 21=0,025 its Log. is 8.397940 J 
The Sum is the Log. of 3,125 : 0.494850 the Divifor. 

To be fubft. from the upper Log. 0.9 3003 2 Remains the 

Logarithm of 8,512 the Number call'd #• 

And the double of the laft Log. is 1.8*00*4 which is 

the Logarithm of 7*>454 the Number calTd xx. 
Again, y= 3873,475 to Log. 3.588100 Ic^u^a 
And the Log- of the Divifor is 0,494850 | Subftl * a 

There remains the Logarithm 3.093250 of 1239,512 

Twice 1239,51* i* 2 479»o*4 ? a jj 
The Number call'd x x 72,454 j Aaa 

The Sum is 2551,478 its Log. is 3*40*792 
The Half of the laft Log. is 1-70339* it* 
Number is 50,512 from which fubftra£t the Number 
call'd jc= 8,512 

Remains 42,000 = T the Number of Half-years, gfc. 
as before. 

Cafe 4. When Z7, 3>, and 7^ are given 5 to find R. 

That is, when any Annuity, with the Time of its Con- 
tinuance, and its propofed Prefent Worth for that Tim© 
are given $ thence to find what Rate of Intereft per cent. 
is allowed the Purchafer. 

f Multiply the Annuity with the 7*ime, and from 

' j the <ProduEl fubftraS the prefent Worth 5 then 

I make twice that Remainder a Dividend. 

Rule.s.NiMtf, Add the Annuity to twice the prefent 

Worth \ and from their SurnfubJlraEl tbefirft 

Product 3 then multiply the Remainder with 

the 
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the 7*i?ne y and make the Product a Divifor 5 
by which divide the aforefaid Dividend, and 
the Quotient willjbew the Ratio of the Rate 
* u of Inter eft required. 

Example. 
Suppofe 3873 1. 9 s. 6d. were given for an Annuity of 
250 1. per Annum, to be paid half-yearly \ and to continue 
21 Tears]} what Rate of Interefi per cent. &c. is allowed 
the qPurchafr. 

Here is given <P = 38 7 3,47 5 7 &— lz 5 the Half-yearly 
Payments 5 and 7 = 42, the Number of Half-years in 

21 Years. 

Then 125 X 42 =5 5250 the firft Product 3 
And 5*50 — 3873,475 = 1 37*>5*5 its Double 182753,0$ 
for the Dividend. 

Next, 2 3 > =774*,95 and 774*>95 + I2 5 = 7871*95 
and 7871,95—5250 (thefirfi Product) leaves 2*21,95 

Again, 2*21,95 * 4 2 = 110121,9 for a Divifor. 
Then 110121,9)2753,05(0,025=11 the Ratio of the 
Rate per cent, for half-yearly Payments, confequently 
0,625 x % = 0,05 is the Ratio of the Keeper cent, per 
annum : And then it will be, 

As 1 : to 0,05 : : fo is 100 : to 5, the Rate of Intereft 

as was required. 

The fame may be done by Logarithms, 
Thus, U= 125 its Log. is 2.09*910 7 Add 
And 5T=42 its Logar. is 1.623249 J 
The Sum is the Logarithm 3.7201 59 rf .5250 
And 525o — 387?,475 = i37M*5 the Double whereof 
is 27 53,05 its Log. is 3.439814 t0 bs refirv * 

Next, 22>=774<*,95 and 7 74M 5 + "5= 787^9? 
and 7871,95 — 5250 the firft Produft or Number above. 

There remains 2621,95 its Lo 8\ is I-* 1 * 61 * 7.Add 
The Time 42=^ its Logar. i s r.623249 f 

Subftraft this Logarithm 5-041873 Sum 
From the Referved Logar. viz. 3.439814 

And there remains the Logarith. £397941 of ?» oa5 
Viz. o,02 5 =5 R the Ratio of the Rate per cent, for half- 
yearly Payments, &c* as above. Thef* 
I J%> 2 
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Thefe four Examples may be fufficient to fticw how 
any other of the like kind may be refolded, either for 
whole Years, or thofe of Quarterly Rents, £ffc. provided 
the purchafed Rent, Leafe, or Annuity is to commence 
immediately. 

But if it be required to find the prefent Value, or 
Worth of any Rent, or Annuity, €£?c in Reverfion $ that 
is, when it is not to be enter'd upon until after fbme Time 
or Number of Years are paft 5 

rTou mufi firfi find what the propofed Annuity, or 
I Rent, &c. would be worth for the given 7ime 
I of its Continuance, asjf it were to be imme- 
J diately entered upon : 
—« \ And then yon mufi find what 'Principal or Sum 
* 1 being Iforborn at Intereft during the Time of 
that Reverfion, would amount to or raife the 
aforefaid Value $ that 'Principal will be the 
Sum which fhould be paid for the propofed 
L Annuity in Reverfion, 

Example. 
*fbere is the Reverfion of a Leafe of 1 7 5 1. per Annum, 
to be left for eleven Tears, which are to commence after 
nine Tears arc expired 5 *m required to find the prefent 
Worth of that Leafe, allowing the Putchafer 6 per Cent. 
for his ready Money. 

The firft Work in this Queftion muft be to find what 
175/. per Annutk, to continue eleven Years, is worth in 
ready Money, fuppofing it were to be immediately enter 'd 
upon : as in Cafe 1. pag. 1 50. 

That is, here is given *7= 1755 ^ == 1 1 > an< * & = o,otf 
to find P 9 the prefent Worth. 

- . The Work prepared will ftand thus 11 — 1 = 10 
and* £5=0,03. Then n x 10X0,03 = 3,5 
and 3,3 + II==I 4>3- 

Next, 14,3X175=2 502, 5 for a Dividend. 

Again, n X 0,06 = o,tftf\and 0,66 + 1 = 1,66 the Divi£ 
Then 1,^)4502,5(1 507 J5 3 = P the prefent Worth, if 
the Leafe were to commence immediately 5 but becaufe it 
is not fo, therefore 

The next Work muft be to find what Principal or Sum, 
being put out to Intereft for nine Years, at 6 per cent ; 6fc. 

Will 



Then<. 
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will amount to 1507,5;/. the which will be found (per 
Cafit.pag.itf.) to be 978,91*2 =978/. 185. 3(5^. which 
is the true prefent Worth of that Leafe in Revcrfion, as 
was required. 

z. Or if it be required to find what Annuity, gfc. in 
Reverfion, may be purchafed for any propofed Sum, and 
at any given Rate of Intereft per cent, when the Time 
the Annuity is not to be enter'd upon, and the Time of 
its Continuance, are both given : 

^hefirfi Work muft be to find what the Sum prth 
pofedto be laid out in the Reverfion, would 
amount to in that 7*ime wherein the Annuity 
is not to be in < Poffe]Jion, as if it werefarborn 
at Intereft during that 7*ime y at any given 
Rate per Cent, (by Rule 1. fag. 1 3 5.) 

{ And the fecond Work will be to find what An- 
nuity % &c. that Amount will purchafe (as in 
Cafe 2. pag. 151.) and that will be the Anfwer 

^ to the §>ueftion. 

Thefe two are the moft general and ufeful Queftions 
that relate to purchasing Annuities, or Leafes in Rever- 
sion: Not but that, if there be occafion, either the Time* 
. or the Rate of Intereft, may be found by a due Applica- 
tion of * their refpeftive Rules. 

I know that Sir Samuel Moreland, and feveral other 
Authors, that treat upon the Subjeft of Intereft and An- 
nuities, do aflert, That neither the Arrears, nor the pre- 
fent Worths of Annuities can be truly computed at Simple 
Intereft, but only at Compound Intereft : and therefore, 
fay they, all Computations of Annuities, or Leafes, &c. 
at Simple Intereft are to be laid afide as ufeiefs. 

'Tis true indeed, that in purchafing of Annuities, or ta- 
king of Leafes, either to be in prefent Poffeffion, or in 
Reverfion ; it is ufual to allow the Purchafer Compound 
Intereft for his ready Money, notwithstanding it be not law- 
ful to let* out Money at Intereft upon Intereft, viz. at 
Compound Intereft. 

However, that we may the better judge whether fuch 
Computations as are made of Annuities in Arrears at Sim- 
ple Intef eft, be ufeful' or no : Let us hete fee and compare 
now near they will agree with the ninety-nine Years An- 
nuities, fettled by the late ASs of Parliament, 

Thofe 
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Thofe Annuities were fold at fixteen Tears Value, or 
Purchafe ? that is, 16 col. ready Money bought 100L per 
annum, to continue 99 Years, and fo in proportion for a 
greater or leffer Sum. 

Now it may be reafonable to fuppofe, that the Parlia- 
ment defign'a at the fettling of thofe Annuities at that 
Value, to allow the Purchafer after the Rate of Six per 
cent, per annum Simple Intereft for his ready Money, ac- 
cording to the former Laws relating to Intereft : If fo, the 
Intereft of 1600 1, would be 96 1, per annum for ever, (as 
by Cafei.pag. 134O confequently there will remain but 
4 /. per annum for 99 Years, in lieu of the Principal or 
Purchafe- Money : that is, there will be but 99 x 4/.= 396/. 
repaid inftead of the itfoo /. if it be only receiv'd without 
any further Confideration. 

But if we compute what that 4 /. per Annum would 
amount to, if it were forborn in Arrears for 99 Years, 
allowing 6 per Cent, for every Payment as it becomes due, 
6?c. (per Cafe j. pag.14.4.) then will that Amount un- 
doubtedly mew what Sum will be truly repaid for the 
1600 1, firft paid for that Annuity. 

And in order to that, there is given 17= 4, 7== 99, 
and R = o,otf the Ratio of the Rate of 6 per Cent, to 
find d, the Amount. 

Which prepared for the Work i$ 99 — 1 =s 9% 

and iR =0,03 

Then 99 X 98 =3 97a*, and 9702 x 0,03 = 29^,0* 5 to 
find A, the Amount. 

Next^9i,otf -{-99 = 390,06 and 390,06 X 4 = 1 560,24 
equal A* viz. 1560/. 45. 9 id. is the Sum that will in 
cftefl: be received for the idoo/. over and above the 96 L 
per Annum Intereft. 

Now in this Calculation I take for granted, That if any 
Yearly Rent be forborn, or let run in Arrears, and any 
Rate of Simple Intereft be allow'd for every Payment as 
it becomes due ; the Amount, or Sum of all thofe Pay- 
ments will be the very fame, as if every Year's Rent were 
actually receiv'd, and immediately put out to Intereft at 
the fame Rate. 

Whence it follows, That altho* 39*/. be all the Money 
that's afiually received in the fpace of 99 Years, over or 

above 
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above the 96 U tor Annum Intereft 5 yet according to the 
Nature of Intereft, there is effectually 1 5 tf o /. 4 i. 9 id. re- 
ceiv'd j fuppofing the Annuity to be paid but yearly, which 
is indeed paid quarterly 5 and therefore the Sum will be 
.ftill nearer to 1600 L which plainly fhews that the Com- 

futations of Annuities, or Rents run in Arrears at Simple 
ntereft, are not to be wholly rejefted as ufelefs. 
But I cannot pretend to fay much in the behalf of fuch 
Computations as are made about the prefent Worth of An- 
nuities, or Leafes, £?c. at Simple Intereft, nor are they 
to be relied on in Pra&ice : However, becaufe this Tratt 
Ihould not be wanting in that Part, I thought it convenient 
to fhew {altW but briefly) how thofe Computations may 
be perform'd. / 

And I fhall, in the next Chapter, handle the Bufinefs of 
Purchafing Annuities, l$c. more fully 5 efpecially that 
Part of it which relates to Annuities, or Leafes in Re* 
verfion. 
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chap. ni. 

The Calculation qf Qyeftions in Compound 
Intereft, and Annuities ; performed by the 
help of Logarithms. 

Compound Intereft is that which is produced from any 
Principal and its Intereft put together, as the intereft 
of that Principal becdmes due : that is, at every 
Payment, or rather at the Times when the Payments 
become due, there is ftill created a new Principal, by the 
Increafe of the growing Intereft j and therefore it isralled 
Intereft upon Intereft, or Compound Intereft: which is 
grounded upon a Series of Geometrical Proportionals 
continued. 

Now in all Computations of this kind, whether they 
are about Money forborn at Intereft, or thole relating to 
Annuities, &c. we generally make ufe of the Amount or 
Produce of one Pound and its Intereft for one Tear, inftead 
of the Ratio of th$ given Rate of Intereft 5 as before in 
Simple Intereft. 

And 
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And that Amount of i /. is no more but die Ratio of 
die given Rate added to a Unit or i. 

For the Ratio is the Intereft of i/. [?\&.fag. 132.) 
confequentiy if that 1 /. be added to it, the Sum will be 
the Amount of 1 /. (per Rule at Cafe 1. fag. 1 34.) Or 

The Amount of 1 /. for one Year at any given Rate of 
Interefl jxr Cent, may be found by this Proportion $ 

Viz. 

As 100 : 10* : : 1 : 1,0* the Amount of 1 /. at 6per Cent- 
Ox 100 : 107 :: 1 : 1,07 the Amount of 1 /.at yferCent. 
And fo on for any other given Rate of Interefl. 

Or the aforefaid Amounts of x /. may be otherways found 
by Logarithms, 

Add the fropofed Rate of Interejt to ico, and 
j from the logarithm of that Sum JhbftraS the 
Thus,^ Logarithm of 100 (viz. 2.000000) the Re- 
mainder will be the Logarithm of the Amount 
of 1 1. at that Rate of Interefl per Cent. 

Example* 

Sufpofe the given Rate of Interefl to be that of € per 
Cent, per Annum. . 

Then 100+*= ibtf its Log. is 2.02 jjotf 7 C k n V 
And the Log. of 100 is 2.000000 J 5ubitr ' 

There remains the Logarithm 0.02 5 30* of i % o6 

V}*- *>o* is the Amount of 1 /. at 6 per Cent. f$c. 
•And fo for any other Rate of Intereft. 

And becaufe 'tis the Logarithms of thofe Amounts of 
1 /. that are of greateft Ufe in the following Calcula- 
tions, I have here annexed a finall Table of feveral 
Rates of Intereft, with the Amounts of 1 1, per Annum at 
thofe Rates, and Ac Logarithms of thofe Amounts. 
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Kates of tithe A- 
ItiUrejf mounts 

perCewt r ' 
1. 



3 



5 
5* 



Vii. 



il. 



JL 



|03 



i 
1,04 

i>045| 



Logarithms I 

Amounts) 
Vie. #fJU 



1,05 

1,05 5! 
i,otf 



0.012837 
0.017033 
0.019116 

0.021 189 

0.023252 
0.025306 
0.027350 



\R*UsofiTbe A- 
Interejt mounts 
l per Cent Jof x 1. 
1 1. |Vi«.A. 



Logarithms 

•fthofi 

Amounts, 

Viz. qf H; 




0.029384] 

O.031408 

0.033424 



O.035430 
0.03742^1 

0.0394H] 
0.04M93 



Thefe things being understood, you may proceed to the 
Refol ving of Questions about Money fbrborn at Compound 
Intereft. 

t 

Sed. 1. Of Compound Intereft, or Money let out at 

Intereft upon Intereft. 

I Shall here make ufe of the fame Letters to denote the 
feveral Parts of the Queftion, as before, except R only. 

{5P denotes any Principal put to Intereft. 
t the Time of its Continuance at Intereft. 
A the Amount or Principal and its Intereft, 
And R denotes the Amount of i /. for one Year. 

If R = the Amount of i /., &c. as above $ 
Then RR — the Amount of 1/. for 2 Tears. 

RRR = the Amount of 1 /. for 3 Years. 

R+ = the Amount of 1 /. for 4 Years* 
Here t = 4, the Index of RRRR. 
For 1 :RiiR: RRizRR.R* izR* iR*&c >& 

{As one Pound : Is to the Amount of 1 U *t 
the Year's End ; : So is tjiat Amount : To 
its Amount at two Years, &c. 

Whence it's evident, that the Bufinefs of Compound 
Intereft is grounded upon a Series of Terms in Gopmetri* 
cal Proportion, increasing until the laft or bightft Term 
becomes R*. And 

I Then 
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{As i /. : is to its Amount for any given Time ; : St* 
is any propofed Principal (or Sum) : To its 
Amount for the fame Time. 

That is, i /. : ft* : : IP : VRt—A *hp Amount of 
<p for the fame time that ft* = the Amount of i /. Now 
from hence arifes this general 

theorem <PR*=*A. 

This Equation admits of the fame four Cafes, or Va- 
riety of Queftion*, as in that of Simple tyereft. And 
here \t may npt be amifs to make ufe of the fame Exam- 
pics, t^at we may the more readily fee the Difference 
that i* between Simple Intereft and Compound Intereft. 

Cafe u If SP, *• ™ d &> are 8 ivcn 5 t0 find ^ the "A- 
jnount. 

Firft, Multiply the Log. of R, the Amount of 
1 1. at the given Rate per £p nt. with the c time t 

pofed TrincipaU and their Sum will be the log. 
<tf the Amount required. 

Example. 
What Sum will 5*7 !• IC •• amount to fa mw; Tears, at 
the Rate of 6 per Cent, per Annum ? 

Jfence ft « i ,06 its Log. c.02530?? M j . . 
7 And t = 9 \ * ? 

Their Produft is 0,2*7? 547 j^d 
Alfo#=== 5*7,5 * tsLo & is MS??** !. 

The Sum i? the Logarith. 2.5*81720 of 958>78 =-4 
That is, 958 /. 155. 7 //. will be the Amount required. 

Confequently 95 8 ^ 15^ 7 ^- — 5^7 /• ioJ. = %9*l- 5S-V?- 
will be the Intereft only, which is more than the Simple 
Intereft of that '' Principal, for the ikme Time, hy 84 A 
US. ? 4 

Cafe '%. When A, t, and ft, are given 5 to find SP. 

Multiply the Leg. of ft, *i* Amount of 1 1. ** 

^ rife given ft itf per Cent, wir/b f jb* Time (as be- 

Rule. < fore rfw?« fiwfiraS that Q>rodu& from the. 

Logar. of the propoftd Amount, and tb&% wiU 

remain the Logar. of the *Priqcipal required. 

" Exam- 
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Example; 
What Principal or Sum of Money > being put out to In- 
terqfi for. nine Tears, will amount to {or raifi the Sum 
<iO 958 1. 15 fc. 7 cl at the Rate of 6 per Cent, pet An- 
num? 

.Or thus: 7*here is a "Debt of "9581. 15*. 7<1. which is 
not due until nine Tears hence y but 'tis agreed to be paid in 
frefint Money 5 what Sum mufi the Creditor receive, al- 
lowing the Rebate or Difcompt of 6 per Cent, per Annum 
to the Debtor for his ready Money. 

Here ^=958,78 its Log. 2.981710 

And 2£ = i,otf its Log. is 0.0253057** 1^ 1 - 

Alfo t = \ ^Multiply 

Subftr. this Log. froih the firft 0.2 2 7 7 54 

There remains the Logan 2.7539^ of 557,5 =5#. 

That is* 557 /. 10 J. is the Principal (or ready Money) as 
was required. 

Caft 3. Suppofe C P, t, and A, are given $ to find R. 

From the Leg. of the propofed Amount, JUbftraft 

, the Log. of the propofed ^Principal 5 then di~ 

Rule. ^ vide the Remainder by the Time, and the £>tto+ 

tient will be the Logarithm of R, the Amount 

ofil &c. as in this Example* 

Example. 
At what Aate oflnterefi per Cent. &c. 'will 557 1; 10 *. 
raife a Stock, or amount to 95 81. 15 s. 7 $. in nine Tears 
yime ? 

H 7] s 8 iven ^ ==P58,78 iits Log. ^fi7207 Subftraft 
Andy =5^7,5 Its Loganth. is 2.7539** 3 

Al&*=59 Then 9) 0.227 7 54(0,02 5 305 the 

Log. of 1,06 —R 5 then 1,06 — 1 — o,otf the Ratio, 
And it will be, As 1 : 0,0* z : So is 100 : to 6 the Rate It 
Inteieft per Cent. gfc. 

Cafe 4. Having 2>, R, And A, given 5 t6find t. 

From the Log. of the propofed Amount, fubfira& 

. the Log. of the propofed ^Principal (as before) 

Rule. < and divide their ^Difference by the Log. of R f 

the Amount of 1 1. at the given Rate, and the 

Quotient will Jbew the Time required. 

^* J a Exam- 
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Example* 
In what VTtme will 5^7 1. 10 s. amount to, (or raife a 
Stock of) 958 1. 15 s. 7 d. at the Rate of 6 per Cent, per 
Annum? 

Here is given -rf =3958,78 its Log. 2.981720 7c„kAr 
And 2> = 5*7,5 *» Logarithm is 2.753 ;^ 5 MWtr# 

Alfo R =5 i f otf its Log. [is 0,02530*) 0.227754(9 =f 

7?£. Nine Years will be the Time required by the Que- 
ftion. 

Thcfe four Examples are fufficient to fliew how all 
Queftions of the like kind may be truly refolved, if the 
Time given (or fought) be whole Tears 5 but if ir be not, 
then the odd Time, whether it be under, or above a 
compleat Year, muft be reduced into Decimal Parts of a 
Year, by help of the two Tables in fag. 139 and 1 40, £Sfc. 
and then it will be as eafy to refolve any of the foregoing 
Cafes, when the Time given (or fought) is in Parts of a 
Year, as it is for thofe in whole Years. 

Example 1. When the 7lme is left than a Tear, let it be 
required to find the Amount of 375 1. for 210 Days, at 
6 per Cent. etc. 

In this Queftion there is given. 5P= 375 3 It =s 1,00 ; 
and* = 2ioDays = o,5753 Decimal Parts of a Year, fer 
Table, fag. 14c thence to find A$ as in Cafe 1. of this 
Seftion. 
Pirft R = r,o< toljfr h O.OZ530. ^^ 

Their Produft is 0.014558 7 a jj 
Again ?P = 375 its Log. i s 2.574031 J 

The Sum is AeLogar. 2.588589 of 387,78=^. 

That is, 387 L 155. fd. will be the Amount required. 

Example 2. Suffoft it were required to find what 16 5 1. 
would amount to in five Tears and 135 S)ays, at the Rate 
off per Cent. &c 

• In this Queftion is given IP =52*5 5 £ = i,ctf $ and 
* as 5,3598 3 to find A the Amount, as before. 

* • 

Thus 
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Thus A- 1,0, i^I^^jg ^Multiply 

/Their Produft is 0-135888 7 Add 
Again ¥1=1265 its Log. 2.42 3 246 J 
The Sum is the Logar. 2.5 $9 134 of 3*2,35^ =;.y£ 
J7s. 3*2/.* 7 J. n/. will be the Amount or Sum required. 

Example 3. 2>f if fo required to find what Principal, 
or Sum fut tojntereft at * per Cent, w/tf amount to (or 
raife a Stock of) 3*21. 7s. id. in five Tears. and 135 
fDays. 

Here is given ^= 3*2,355 5 -R =5 1,0*5 and/=s 5,3*98 5 
to find y, as in Cafe 2. 

Thus ^? =a 3*2,3 5 5 its Log. 2.559134 of the Divid. 
And A =b 1,0* its Log. is 0.02530* 7 jfokjply" 

Then fubftraft this Logar. 0.135888 from the firft Log. 
And there remains the Log. 2.42324* of 2*5= 2>. 
77*. 2*5/. will be the Principal, or Sum required. 

If the Work of thefe three Examples be well under- 
stood, it muft needs be eafy to find proper Anfwers to all 
Queftions that can be propofed in the other Cafes, viz. 
for any propofed Time, and Rate of Intereft, according 
as the Date requires. 

Se&. 2. Qf Annuities ', or Rents ', &c. that are in Arrears, 

computed at Compound Jhiereft. 

1 Shall here make ufe of the fame Letter to reprefent the 
fame things as in Tag. 143. fave only that R doth here 
denote the Amount of 1 /. as in the laft Section. 

77= the Annuity* or Rent. 

unpa 

the Arrears. 

And R = the Amount of 1 /. &c. as in Simple Intereft. 
Then will A—U^AR — URK 
From this Equation is deduced the four following Cafes, 
and the Rules by which they are refolved. 

N.B. 



{ET=the Annuity, or Rent. 
t =5 the Time of its being unpaid. 
A*=z the Amount, or Sum of all th< 
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N.B. The following Cafes admit cf feme' Variety^ in re* 
Jpe& to the true Intervals of the Times, which are be- 
twixt the fever al 'Payments $ vis. it mufi be well confix 
dered whether the Payments are to be made Yearly % or 
at the End of tome fart of a Tear ; as the |, $, rr, xi> w** 
That is, Hal£yearly, Quarterly, Monthly, &c. the which 
vtufi be very carefully minded when the £>ueftion is fro- 
fofedy in any of the following Cafes, or the Anfwers will 
not be true* 

Cafei. Having CT, t, and It, given 5 tofind^. 
That is, If any Annuity, or Rent, &c. with the Time of 
its being unpaid, and the Rate of Intereft fer Cent, are 
given • thence to find what Sum all thofe Arrears will 
amount to in that Time, allowing Compound Intereft for 
every particular Payment, as it becomes due. 

C Mult i fly the Log. of JR. (the Amount of 1 1.) with 
the Time, and to that<Produ£i add the Log. of 
the Annuity $ then find the Number which be- 
longs to that Sum> and fubfiraft the Annuity 
r% J from that Humber : (So far the Work is gene- 
Rule ' I ral to all Times of Payment.) 'Then, if the 
Remainder (*) be divided by R — i (viz. by 
the Ratio of the Rate of Intereft per Cent.) 
the Quotient willfhew the Sum, or Amount ef 
. V all the Arrears for Yearly Payments. 

Example 1. 

Suffofe 35* I Annuity, or Yearly Rent, were forbom 
or unfatd nine Years j what would the Sum of all thofe 
Arrears, amount to at 6 per Cent. &c? 
Here is given U= 3 56 3 *=9» and It = 1,0$ 5 tofind^l 

Thus R = 1 fi6 its Log. is 0.02 5 30* 

t— 9 



^Multiply 



The Produft is 0.217754 7,Add 
Again 17= 35* its Log. i s 2.5514-50 J 

The Sum is the Logarithm 2.775)204 of tfoi,4545 
And 501,4545 — 35^= ; i45>4J45 3 R — x = o,otf 
Then 0,06) 245,4.545 (4090,91 =A=4?9cl. i&J. zid. 
J>eing the Sum of all the Arrears for Yearly Payments. 

Note, 
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Note, Here we may obftrve the Difference that is betwixt 
the Arrears computed at Simple Intercfi, and at Corn- 
found Interejl. 

Or, the Amount may be alfo found by Logarithms with- 
out the laft Divifion* for having once formd theDivi- 
dend, and Divifor, ,(as before) then the Djflfennice oi 
their Logarithm will fhew the Amount, 

Thus 245,4545 its Log. ^38997* l$ tt bftraa , 
And R — 1 = o,c* its Log . 8.7781 51 J 

There remains the Log. 3.*! 1821 of 4090,9*-*— A 

. And fo on, as before. 

But if the Payments are to be made at any Time lefi 
than a compleat Year, as r , I , ^ !•> £5^- 

Ton mull take the like fart of the aforefaid Re- 
mainder?) and make it a new Dividend: 
And you muft alfo take the fame fart of th* 
Logarithm ofR^and the Number anfwertng 
Then, < to that fart being made left by an Untt or u 
x l will be a new Divifor (inftead of R — 1) by 
which the new Dividend being divided, the 
Quotient will fhew the Sum of #11 the Arrears 
required. 
Example*. In Half-yearly Payments. 

Suppofe the aforefaid 35^1. per Annum were to be paid 
by Half-yearly Payments, viz. 178 1. every Half-year y 
and it were unpaid nine Tears (as before) what Sum 
would all thofe Arrears amount to then, at * per Cent. 
&c. * 
Here (as bef.) R — 1,0* its Log. 0.02530* 7 Multip i v 

And*== 2-1 

Their Produft is 0.2 2 7 7 54 7 a j j 
Alfo 17= 35* its Logarithm is 2.55145? J 

The Sum is the Logarithm 2.7 79204 of £01,4545 

and £01,4545 — 356 = 245,4545. So far the Work i$ 
juft the fame as before for whole Years : 

But here the i of 245,4545 =122,72725 is the new 
Dividend : 

Next, it = 1,0* the t of i« Log. is 0.012*53 whofe 
Number is 1,0295*3 1 and 1,0295*3 — 1=5:0,0295*3 for 
$<i New Divifor, Then 



%6% Of Compound Inter eft 

Then 0,029563)122,72725(4151,38=^. 

That is, 41 5 1 /. 7 J. yd. is now the Amount or Sum of 
all the Arrears 5 which is 60/. 95. 4. id. more than the 
Amount in the laft Example for whole yearly Payments. 

Here alio the Amount may be obtain *d by Logarithms 
without the laft Divifion 5 having once fbrm'd the New 
Dividend, and its proper Divifor as before. 

Thus, 122,727 its Log. is 0.0885^87 Subftraa# 
And 0,0295*3 its Log. is . 8.470748 3 

There remains the Log. 3.51 8 190 of 415138=^ 
Viz. 4151/. 75. 7^. = ^, the Amount, f$c as before* 

Example;. In Quarterly Payments. 

Zrt it be required to find the Amount or Sum of all the 
Arrears that would be dice from 245 1. per Annum, to be 
faid by Quarterly Talents (viz. 61 1. 5 s. perQ, uarter ) 
fupfofing it to be forborn y or unfaidten Tears and a half* 
at 5 f per Cent. &c. 

Here is given J£ = 1,055 its Log. 0.023252 7 Mu j tip i y 

The Product is 0.244146 \kA 
Again 17=245 its Log. is 2.3891^ f 

Their Sum is the Logarith. 2.653312 of 429,844? 

And 429,846 — 245 = 184,846 So far the Work isftill 
the fame as in the whole Years. 

But now it muft be the i of 184,846 = 46,211 5 for the 
New Dividend. 

Next, R = 1,055 the 4 of its Log. is 0.005813 whofe 
Number is J.Q1348 - 9 and 1.01 348 — 1 =0.0x548 for the 
new Divifor. 

Then 0.01348)46,2115(3428,15 = ^. 

That is, 3428 /. 35. will be the Amount or Sum of all 
thpfe Arrears, as was required. 

Or the laft Divifion may be avoided, and the Amount 
imay be found by the Logarithms : Thus, 

dividend 4^2115 its Log. 1^664750 ^g^^fl 

^Divifor is 0.01348 its Log. 8.129690 J 

There remains its Logar. 3.535060 of 3428.1 5 =sjf. 
Viz. 3428 /♦ 3 s. is the Amount required, as above. 

The 
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The lame may be done for Monthly* Weekly, ot Daily 
Payments, Care being taken in forming the new Dividend, 
and Divifor, according to their refpedive Time. 

Cafe 2. When A\ t, and R>> are given $ to find E71 

That is, To find what Annuity, or yearly Rent, being $ot+ 
bom or unpaid, any affigned Time, will amount to a pro- 

g^fed Sum, allowing any given Rate of Intereft /erCtftff. 
r every Payment as it becomes due. 

Note, This Cafe, as well as the lafl, admits of feme Va- 
riety in rejpefi to the Times of Payment $ viz. Whether 
they ate Yearly, Half-yearly, or Quarterly, &c. the 
which muffi be carefully obferved, as the following Rule 
direftt. 

~ Multiply the Log. ofR (the Amotint of 1 /.) with 
the given Time, and the Number anfuoering to 
their *Produ£t being made lefsby 1, will be the 
Divifor, (for all Times ot Payment at that 

Rule * "^ ate °^ "* tcre **') 

Next, Multiply the propofed Amount or Sum* 

withR — i, viz. with the Ratio of the given 

Rate : Then divide their 'Produft by 'the afore- 

faid Divifor, and the Quotient will pew the 

^ Annuity or Rent for Tearly Payments. 

Example 1. 

What Annuity, or Tearly Rent, being forborn or unpaid 
nine Tkars, will amount to (or raift a Stock of y 4.090 L 
18 s. 2 r d. at the Rate of 6 per Cent, for every Payment 
as it becomes due* 

Here is given A— 4090,91 ; t =t 9 5 and R =; i,o* $ 

to findCT. 

Firft It =3 i,ctf its Log. isj>.oa53*tf 7 Mu i t i p iy 

TheProduftis the Logar. 0.2*7754 <>f 1,^894^ 
And 1,(58948 — * 1 = 0,1*8948 for the Divifor. 

The Product is 245,454* for the Dividend* 
Then 0,(58948) 245,454* (35* ra J7» 

Z That 
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That is, 35*/. will be the Annuity, or Yearly Rest, a 
was required to be paid by Yearly Payments. 

Or having found the Divifor (as above) the reft of the 
Work may be perform 'd by Logarithms only, 

Thus, jf— 4opo,'9i itsLog. 3.611821 "> - ,» 

And R — 1 =: o,otf its Log. 8.778151 J 

Sum is 2.385^7* tcnwi^xi 
The Divif. is o t tf 8948 its Lo g. 9,838522 J° UDluact 

There remains the Logarith. 2.551450 of 55^=27. 
Viz. 3 5* /. will be the Yearly Annuity, or Rent, &c. 

But if the Payments are required to be paid either 
Half-yearly, or Quarterly, &c. as in the laft Cafe : 

flnfiead of R — 1, you tnufi take the refpe Stive 
"Part of the Logarithm of R (viz. of the A- 
mount of 1 /.) and with the Number anfwering 

Then * t0 tiiat <Part '> bein S wad* iefs by 1, multiply 
the propofed Amount $ then divide that Pro- 
duct by the aforefaid 2)ivifor, and the Quo- 
tient will Jbew what Annuity or Rent .mtm'be 
paid at the frofofed Time of each Payment. 

Example 2. In Half-yearly Payments. 
What Annuity, or Rent, to be paid by Half yearly Pay- 
ments , being forborn or unpaid nine Tears, will amount to 
the Sum of 41 5 1 1. 7 s. 7 d. allowing tf per Cent, for every 
Payment as it becomes due ? J 

Hereisgiven^=:4i5i f 28$ t=* 9 . and£=r otf; 

to find U. * 

Firft R=*i y o6 its Log. is 0.02530* ?„ , 

AiS t= 9 ^Multiply 

The Produftis the Log. 0.227754 of r,«J8p48 

And 1 ,<5|9 4 8 -- 1 = 0,^8948 for the Divifor, as before in 
the laft Example. 

But inftead of the Multiplicator R — i.h mu ft be 
2c--i,c5 the i of its Log. 0,012653 its Numb, is 1,029562 
and 1,029353 — 1 = 0,0295*3 the Multiplicator. 
And it muft be ^=4151,38 
Multiplied with 0,029553 

tru T Jl e P i? dua ls "2,72724 the new Dividend. 
™en 0,58948) 122,72724(178 = cr, viz. 17 8/. will be 
the Half-yearly Payments of the Annuity, or Rent re- 
quired. Q « 
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Or having found the Divifor, and the new Multipli- 
cation ufed inftead of R — 15 then the Work may be, done 

by the Logarithms, . 

Thus, .^=4151,38 its Log. 3;tfi8ipo 7 m 
Multipl. is 0,0295*3 its Log. 8.47074 9 J 

Sum 2.088939 7 Sabftra a 
Divifor is 0,^8948 its Log. is 9.838520 J 

There remains the Logarith. 2.2 50419 of 1 78 = If 

Jfiz. 178A is the Half-yearly Payments, $£c. as before. 

Example 3. In Quarterly Payments. 
Let it be required to find what Annuity, ot Rent to be 
faid by Quarterly Payments, being forborn or unpaid ten 
fears and a half, would amount to the Sum of 3428 1. 3 s, 
at Five and 41 half per Cent, per Annum, for every Pay- 
ment as it becomes due ? 

Here is given -^=3428,15 5 £ = 10,5; and 21 = 1,055 } 
to find U, the Quarterly Payments. 

Firft R = 1,055 its J^isj>.02 32 52> Mult . ply 

The Produft is the Logar, 0.244145 of 1.75447 
Then 1,75447 — 1=0,75447 the Divifor. 

Again R = 1,055 ^ e f °f lts ^°g- i 8 0.005813 its Num- 
ber is 1,01348 5 and 1,01348 — 1 =0,0*348 the Multipli- 
fator. 

Next ^=3428,15 
Multiplied with 0,01348 

Produces 4*, 21 14* the Dividend. 

Then 0,75447 )4^>ai 14^(^1,2 5 = J7. 

That is, 61 1. 5 s. will be the Quarterly Rents or Pay- 
ments 5 confequently 6 1,25 x 4 = 245/, fer Annum will 
be the Annuity required. 

Or by Logarithms, thus 
^= 3428,15 its Log. is j; 5 3 5o*o 7 Add 
And 0,01 348 its Log. is 8.129699 J 

Sumisjt.^475o7 Subflr ^ 
Again 0,75447 its Log. 9.877*42 J 

There remains the Log. 1.7 87 ic8 of tf 1,2 j = XT 
fiz. 61 1. 5 s. will be the Apnuity, or Rent to be paid 
pvery Quarter, £fr. . Z a The 
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The like may be done in finding the Monthy, Weekly 
or Daily Annuities, care being taken in forming the new 
Multiplicators, and Divifbrs proper for the Time given. 

Cafe 3. Having U % A* and R given 5 to find /. 

That i§, to find the Time in which any propofed Annuity, 
or Rent, will amount tp any affign'd Sum, at any given 
Rate pf Intereft per Cent. $$c. 

* Multiply the propofid Amount with R — 1, via?. 
with the Ratio of the given Rate *, and di- 
vide that <Produ& by the Annuity^ and to the 
Rule. < Quotient addi. Then if the Logarithm of 

I that Sum be divided by the Logarithm ofR 
(viz. the Amount of 1 /.) the Quotient wilt 
L Jbew the Time for Tearly Payments. 

Example 1. 

In what time will 35*!. Tearly Rent x or Annuity^ or 
mount to the Sum of 4090 1. 18s. 2 id. at the Rate of 
6 perC^nt. &c. ? 

Jlere is given &?* 3 56 j A= 4090,9 x 5 and JR. = 1,06 j 

to find t. 

U~ 550 *45>454* (0,68948 
And 0,68948 -f-i =s 1,68948 its Log. is 0,227754 
Then R = 1 ,06 its Log. 0,025306) 0,22 7 7 54(9 5= t. 
Viz. 9 Years will be the Time required in the Queftion, 

Or otherwise by Logarithms, 
Thus A~ 4090,91 * its Log. is 3^11821 7ajj 
AM $ -7- 1 =ss Q,o6 ifs Log. 8.778151 J 

Sum 2.38997* le-wK-xi. 
Again, U= 3J6 its Log. i* 2.551450 r 1 *** 

There remains the Logaf. J.838522 of 0,68948 
And 0,68948 + 1 = 1,68948 its Log. 0,227754. Then, 
as before, j,ctf its Log. 0,025306)0,227754(9 =t. 

Viz. 9 Tears will be the Time required, if the Pay- 
ments are to be paid but once a Year. 

But if they are to be paid either Half-yearly or §>udr- 
* e fty> 8W- *^ &&& *? th ^ tW9 laft Cafes j • • 

The* 
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"Infiead of making R — 1 the Multiflicator as 
above, you mufi take fuch a fart of the Loga- 
rithm of R the Amount of- 1 1. as the given 
Time requires $ and with its Number made lefi 
Then, -^ byi % multiply the propofid Amount : *f hen di- 
vide that \Produ6tby the Sum which ought t? 
be paid at its refpeEtivc Time, and to that 
Quotient add 1 5 and Jo proceed a$ tpe Rule 
dire£fs. 

Example 2. In Half-yearly Payments. 

In what Time will $56 1, per Annum amount to the 
Sum of 41 5 1 L 7 s. 7 d. if it is to be paid by Half yearly 
Payments, viz. 178I. every Half year $ and to be allowed 
* per Cent. &c. for every Payment as it becomes due ? 

Here is given *7= 1 78, viz. the £ of 3 5*, A= 41 51,38 • 
and R = 1,0* 5 to find/, the Number of Years. 

Firft 2i = i,o* the f of its Log. is 0.012*53, and its 
Number is 1,0295*3 5 then 1,029563— 1 = 0,029 5*3 the 
Multiplicator inftead qf R -*- 1 , 

And it will be ^=5*4151,38 
* Multiplied with 0,0295*3 

The Produfl: is 122,72724 fcr the Dividend. 

Then 27=178) 122,72724 (0,58948 5 to which 
Add r, and it will be 1,^8948 its Log. is 0.227754 
And R = 1,0* its Log. is 0.02 5 30*) 0^22 7 7 54 (9 = t 

Viz. 9 Years will be the Time fought. 

Or having once fbrm'd the Multiplicator, then the 

Work may be done by Logarithms, 

Thus ^ = 41^1,38 its Log. is 3.*i8i9o T^j 

Multiplic. is 0,029 5*3 its Log. 8.470749 j 

Sum 2.088939 7 C ua a 
Again U= 178 its Log. is 1.150418 J-^W^^ 

There remains the Logarith. 9.838521 of 0,68948. 

And 0,^8948 + * =*= 1**8948 its Log. is 0.227754; 
A = r,o*$its Log. is 0.02530*) 0,227,754(9 ==:/, the 
JNumber of Years fought, as before. 

Example 3. In Quarterly Payments. 
In what "Time will 24 5 1. per Annum,' to be paid Quar- 
terly (viz. *i 1. 5 s. per Quarter) dniowtt, to, the Sum of 

3428 1. 
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3 4.28 1. 3 s. allowing lifer Cent, /or /#e Forbearance of 
t he Payments as they become due ? 

Here ie given U= £1,25 (wa. _| of 245 /.) R =5 1,05*5 5 
and ^=3428,1 5 j to find /, the Time. 

Firft 2£== 1,055 5 the J of its Log. is 0.005813 3 its Num- 
ber is 1,0134? 5 an <J 1,01348 — 1=10,01348 the Multi- 
flic ator $ and A = 34*8,1 5 the Multiplicand, 
Multiplied with 0.01348 

Their <Produtt is 45,21 14* the dividend. 

Then 17=178)46,2114* (0,75447 to which 
Add 1, and it is 1,75447 its Log. is 0.24414*: 

Then # = 1,055 its Log. 0.023252)0.24414* (10,5 =;* 
Viz. Ten Years and a half will be the Time required by 
the Queftion. 

The fame may be found by Logarithms, as in the laft 
Example. 

Cafe 4. Having U y f, and^, given 5 to find if. 
That is, If any Annuity, with the Time of its being un- 
paid, and the Sum it's propofed to amount to in tha* 
Time, are given ; thence to find the Rate of Interefl fdlr 
Cent, that muft be allow'd for every Payment as it be- 
comes due. 

The Solution of this Queftion is more difficult than any 

hitherto has been 5 and the Equation by which the Value 

A A 

of R muft be found, is this, — — 1 = y^ JR — -R*, which 

is called an Adfe&ed Equation, and requires an Analyti r 
cal Solution to find the Value of it, which cannot other- 
wife be found by any general Rule, that can be prefcribed 
here, as in the precedent Cafes, but only by approaching 
to it with Trials. And in order to perform that Approxi- 
mation with the leaft trouble, I fhafl here propofe the fol- 
lowing Method, as the eafiefl; I can at prefent thinjk of. 

Which is thus : 

Fir/I* Divide the frofofed Amount, by the Annuity 
and reftrve the Quotient. Next, Subftrafi 1 from that 
Quotient, and call the Remainder x. 

Zlben you mujl make choice (by guefs) of fitch a Number 
for the Value ojR, as you think will be the Amount of 

I 1. 
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i 1. at the Rate of the Inter efi fought 5 and multiply that 
Number into the referved Quotient : Alfo you mttfi multi- 
ply the Logarithm of that fuppofed Number, with the 
3tme 5 and find the Number which belongs to their <Pro- 
duft. Then, if the Difference between that Number and 
the aforefaid <ProduB of R into the referved Quotient, be 
equal to (viz. be the fame with) the Number calVd x, you 
have hit upon the true Value of R+ Sut if they are not 
equal* then another Trial muftbf made> &c. as in the fol- 
lowing Examples* 

Example 1. In Yearly Payments. 

There is an Annuity, or Rent of 356]. per Annum, 
and it has been forborn or unpaid nine Tears $ and there 
is 4090 1. 18 s. 2 J d. given for the Amount, or Sum of all 
the Arrears : it's required to find what Rate of Inter eft 
per Cent, is allow' d for each Payment as it became due I 

Here is given J7= 35*5 * = 9 5 and A = 4090,91 j 
to find R, the Amount of 1 /. 

Thus 3 5 6) 4090,91 (11,4913a the Quotient to be referv'd 5 
from which fubftraft 1, and it will be 10,49132 $ which is 
the Number call'd x : And fo far the Work will always be 
certain, it being only that of the firft Side of the Equa- 
tion* 

Next, I will fuppofe the Value of R to be 1,05 5 and 
then the referved Quotient 11,49x32 x 1,05 the Produft 
will be i2>o$568tf. 

Again, If R = 1,05 its Log. ^021189") Multiply 

The Produft is the Logar. 0.190701 of 1,5 51 32 

Then 12,065886 — 1^55132 = 10,51456 5 which is more 
than 10,49132 the Number caU'd x: Therefore this fup- 
pofed Value of 2£ = 1,05 is taken too little. 

Again, For a fecond Trial I will fuppofe 21 = 1,07 ; 
and then the referved Quotient 11,49132 x 1,07 the Pro- 
duct will be 12,29571. 

And if 21=5 1,07 its Log. is 0.029384 ?**,.. 

And t=* 9 } Mult 'P'y 

TheProduft is the Logar. 0.264456 of 1,8*3847 

Then 12,29571 — 1,83847 = 10,457245 which is left than 
10,49132 the Number call'd #; And therefore I con- 
clude 
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elude the laft Rx=z 1,07 was taken too big, and that the 
Value of R is fome Number between 1,05 and 1,07. 

Let us therefore take R = i,o5 (viz. in the middle be- 
tween 1,05 and 1,07.) And then the referved Quotient 
1 1 ,491 32 X i,o5 the Produft will be 12,180799. 
And if 2t = i,o5 its Log. is 0^02 5 30* ? Mu ltiply 

TheProduft is the Logac 0.227754 of 1,689479 
Then 14,180799-— 1,589479 = 10,49132 5 which is jtfft 
the fame with the Number call'd x. 

Whence I conclude that the true Value of R = i,o5 and 
1 ,o5 •— i =; o,o5 is the Ratio of the Rate of Intereft 
fought. 

Then it will be, As 1 : is to o,o5 : : So is rpo : to 5, 
the Rate of I«tereft^r Cent, as was required for Yearly 
Payments. 

But if the Payments are to be made either Half-yearly 
or Quarterly, i$c. 

Clnjiead of multiplying the referved ^tiotienU 

I with the fuppofed Value of R (as above) you 
mufl take fuch a part of the Log. of that R, 
Then < Quiz, of the affumed Amount of 1 /.) as the 
given Time requires, and with its Number 
multiply the aforefaid referv'd . Quotient \ and 
then proceed on as before. 

Example 2. In Half-yearly Payments. 

Suppofe the fame Annuity 0/35*1. per Annum were to 

be paid Half yearly {viz. 178 /. every Half-year) if it be 

for born nine Tears, and then amounts to the Sum of 41 51 1. 

7 s. 7 d. What Rate of Interefi per Cent, is allowed, &c. ? 

Here is given U— 1 7 8 (viz. the Z of 156 1) t~9> and 
j$= 41 51,38 5 to find it, the Amount of i /. $$C 
Firft 178)4151,38(23,3223* thereferv'd Quotient, and 
23,3223d — 1 =22,32235 the Number call'd*. 
So far is the fame as before in whole Tears. 

Now here I will affume the firft Value of R — r,o5« 
Then if H = r,o5 the i of its Log. 0.012553 5 and the 
Number to that Half Log. is 1,4295*3 the Multiplicator 
inftead of 2£ = i,c5 as before : i\nd then the referved 
Quotient 23,32235x1,0295**3, the Product will be 

24,01 x839» , 

Again, 
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-Again* If R at: j ,06 its Log. is j>.02 5 3©tf Jj^^ jy 

Their Product is the Logan 0.227754 of 1,689479 

*Then 24,01 1839 -*- 1,689479 =5 22,5223d 5 which is juft 
the fame with 22,3223d the Number callM x. And there* 
lore the true Value of ii ==s 1*06 : And fo on for the B,ato 
/er Cent, as in the laft Example. 

Example 34 In Quarterly Payments. 

An Annuity of 245 1. per Annum, to be f aid gdarierlj 
(viz; 61 L 55. every Quarter) is forborn ten Tears arid A 
Mf\ and then *tis faid to amount to the Sum of 3428 1. 
i s. it is requited t* find what Rate of Inter efk per Cent. 
is allow' d y &c. 

Now here is given tl '== 6 1,25 (viz. the $ of 145 1.) 
/ = 10,5 5 and ^ = 342.8,15 j to find iff, the Amount of 

Firfi ^,25)3428,15(55^979 Ae refefved Quotient^ 
and 55,96979 -*• 1 =3 54,96979 the Number call'd x. 

Then let us here fuppole R — 1,-05 and then the J of 
its Log. will be 0.005297 whofe Number is 1,0x227 the 
Multiplicator. 

And the referved Quotient 55*96979 X 1,01227 the Pro- 
dud will be 56,657 54* 
Again, If it = 1,05 its Log. is o;o2ii89'> »r u- 1^ 

The Product is the Logarithm 0*222484 of 1,66911' 

Then 56,65754 — 1,66911 = 54,98843 which is a littles 
more than 54,96979 the Number call'd x. Therefore the 
Value of R == 1,05 is taken fomething too little. 

And making a fecond Trial, by fuppofing R=z r,o6 ; 
And then proceeding on as before, I find the Refult to be 
about as much lefs than 54,96979 the Number call'd x y as 
the laft found Number was too much. 

I fhall therefore afliime R = 1,055 5 *"*• in the middle 
between 1,05 and 1,06. 

And then if R =5:1,055 the $ of its Log. 0*00581 3 3 
tod its Number is 1,0 1 348 for the Multiplicator. . 

Then the referved Quotient 55,96979 X 1,01348 tho 
Product is 56,72426* 

A i Again, 



*?S Of Compound Intmft __ 

Again, If **,,o J5 tojkgUj&pgfo^ r 

The Product is the Logarithm 0.444 140 of f,7j4*f 

Then 5^,724**— 1,7 5447 = 54,9*979 *&* i« emt&to 
the feme with the Number HIV& x. 

* And therefore I coocliida fhat ths t*u$ Vfctae rf 

# = 1,055 and 1,055 -**=»e*6jj «h* R*fio «f the 
Rate. And 

Than it will be, as i : is to 0,057 ::. fois job s to 55. 
*7«. Five and a Italf is the Rate of IhteWM iif Cent, 
fer Annum, as was required. 

What hath been here dose by Multiplication^ and Dro- 
fion, may, if you pleafe, be perform'd by LogartdsM, a* 
in the precedent Cafes. 

As for inftance in the laft Example j 

Wherein ^==3418,1 5 its Log. 3-5350*o 7c, lWW i 
And U=*6t,t 5 its Leg. i s 1.387108 J*"*"* 

The Remainder is the Log. 1.747*51 of % 11&98 
which is here the referved Quotient. 

And yj,9tf?8*-iwj4y9<J5rg the NamW call'!*. 

Then if R = 1,05 5 the f of its Log. 0.0058 1 J 7 * j • 
the Log. of the refer» 7 d Qnotieiit nffifrs-t J^ 

• T1 }f S £ m is the ^garit^ r-7 537*5 of &7*4jf 
^Ifit*i > djj irf ^.^^^4Mutti>fy 

•The Prodtfa i* the Logaritlmi o.i 4 4(4« of *«7"M47 
with tMeHambercali'd * 5 and therefore, &c. at above. 

3. Tt mm Pfifenl Worth df Aifottities, PMtms, 
HrLeafts, &c. at CqfttpWhA fotertft. 

T ^fL?^^ of C4»culatiftg- the OefeW Wofth of 
. . ™*i"es, &c isgfouhded up6n a Series of Gebme- 
wiW 011 ^ continually decreaflng } as iri the fol- 
lowing Sehes. In order to that, 

t *. J Fi e "^ e *e^««»V, of i?^. - Ao . f • . . 

161 i z>^ e r f* of ks ovi****. Vi 'ffe m 

*• it the Amount of j /. J Sunf le Iiiter. 

And 
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fytm gf *U the T$rms ti»*to Sefie$, whkfe will j^p thys : 

U JL JL U U U Rr • 

S l ii* ll IUiL f KI M i|^ < jia , * CB -. ,,llH '. f . 

until the laftTprmb^^ . 

_ J7 

Then IP — — will be the Sum ofall the Antecedent*. 

m i '17* 

And 5P — — will be the £um of alj the Confequents. 

And thenit will be £: ~~ : :5Pr-* ■^y — .—. 

R JxK XL? /i 

&* rife Compendium of Algebra, Chap. *, 
The Produft of the Extremes into the Means, will pr*- 
dupe $is . , . 

theorem, T&^ ^rF . 

R — i 

From this Equation are deduced the following Bjxlcs, 
which alio admit of four Cafes. 

Cafe i. Having £7, r, and R given 5 teftid^. 

That is, )f gny propefed Annuity, of Yearly Rgnt, and 
the Time of its Continuance *i$ given $ W fia£ the frefei« 
Worth of that Annuity, allowing apy I^t6 of Compoun4 
Intereft^*r Gap. to the Ptfrchafer, qjc. 

' Multiply the Log. of R (the Apiount of 1 1.) 
with the zivetk *timc % and from 'if dumber 
which behngt to that 9>rodu8> ftMraft * * 
T'hen multiply the Remainder with tie Antm^ 

a 11 1« J *& * ni tb * &*&& will be Dividend. 

* * J fheu multiply th? Number whhh helmed ** <*• 

irk Prodifif, with R — 1 (yi*. with the JU* 

tie* of the Rate) and make their PpoduEt a 

t&vijbr 1 the <fyo*i$nt 4*ifwfrm tHfice wilt 

Jbew tin prtfent Worth for <Fw\a Pqinents. 

Example 1. In Yearly B^ntt. 

Suppoft a JLeqft of 250 1. per Anpum were fo belett for 
a 1 Tears * what may the preftm Worth of that Zeafe bs+ 
<*t tk* Rate of 5 per Cent. &c. ? 

Aa % In 
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In this Queftion there is given {7=250, t = 21, anc[ 
# = 1,05$ to find 2>, the prefent Wprth for Yearly 
Rents. 
Firft* = 1,05 it* Log. 1^.021189. ? Multip i y 

The Produft is the Lqgar, o.4449*9 °^ 2,7859 

Then 2,7859— 1 =1,7859 3 an* 1 M859 X 250=446,475 

for thp Dividend. 

Again R — 1 a 0,05 5 and 2,7 8 59 X 0,05 = o ? i 3929 5 &* 
tbeDivifor. 

Then 0,139*95)44^475 (3205,2478 = 2*. 
That is, 3205 /. 5 ^ wjll be the prefent Worth of fuch a 
Leafe as was required. ' 

Or the fame may be pthgrwife perform d by logarithm* 

thus : 

Firft 71 = 1,05 itsLog. iso.o2ii8p-> Multasbcfore ^ 

An4 * = • 21 f 
The Produft is 0-4449*9 ? Add 
Again 17= 2 5° * ts Lo g- *-39794Q J 
The Sum is the Logarithm 1.842909 of £96,48 $ front 
which fubftraft the Annuity 2 50, and there will remain 
446,48 its Logarithm is 2.649802 

The Log. of R mult with *, is 0.444969 ? Add 
And R — 1 =0,05 its Log. is 8, 698970 J 

From the up. Log. take this Log . 9.143939 
There remains the Logarith. 3.505863 of 3 2 °5>2? 
That is, 3205 A 5 jr. will b? the prefent Worth required 
by the Qgeftion, as before 5 fuppofing the Rents to be 
paid but once a Year. 

But if the Payments of the Annuity, or Rents, Sk- 
ate to be made at any Time lefs than a compleat Year, as 
f > i , n > €Sfc. fa* is, Half yearly > or guax terly&c. Then 
the Divifor muft be othef\pife form'd than by R — 1. 

Ton tnufi take fuch a fart of the Log. R theA- 

j mount of 1 1. as the given Time requires, and 

Thus *\ ntdke tift of tie Number anpwring to that <Part % 

made lefi by \> inftead of R — 1 the Kafio^ 

£9. as f n the following Examples* 

Exam- 
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Example 2. For Half-yearly Rents. 
Suppofethe aforefaid 250I. per Annum were to he paid 
Half-yearly (viz. 125 1. every Half-year,) and a Leafief 
it were to be lett for 21 Tears 5 what would the prefent 
Jforth of that Leafi be, at the rate of Five per Cent. &c. 

Here is given 17= 125, t = 21, and R = 1,05 3 to find ?V 
Firft 2l = i,05 its Log. is J|; oa "^Multiply 

The Produ& is the Logarith. 0.4449*9 of 2,7859 

Then 2,7859 — 1 == 1,7859 5 and 1,7859 x 12 5 = 223,257 j 
for a Dividend, Which is only the Half of the Dividend 
in the laft Example. 

Next R = 1,05 the £ of its Log. is 0.010594 whofe Num- 
ber is 1,0247 3 and 1,0247 — 1 =0,0247 to be the Multi- 
plicator inftead of 0,05 = R — 1. 

That is, 2,7859 X 0,0247 =o,otf88r will be the Divifor, 

Then 0,0*881)223,2375 (3244,25 = SP. 

Viz. 3244 /. 5 5. will be now the prefent Worth of that 
Leafe, which is more by 39 /. than that in the laft Exam- 
ple for Yearly Payments. 

And by the way } we may here obferve the great ^Diffe- 
rence that is betwixt the prefint Worth of any Annuity* 
or Leafe, &c. computed at Simple Intereft, and the fame 
at Compound Intereft. See the Example in pag. r 50. 

The fame may alfo be performed by Logarithms as in 
the laft Example, having found the Multiplicator inftead 
of R — 1, as above. 
Then * = 1,65 its Log. j^ 2II ^> ^Multiply 

o 4449*9 ? Add 
Again Z7= 125 its Log. is 2.09*910 J 

The Sum is the Logarithm 2.541879 of 348,24 

From this 348,24 fubftraft the Rent 125, and there 
remains 223,24 its Logarithm is 2.348772 

The Log. of R, multip. with*, \s ^4449*9 Taj j 
The ne^ Multip. 0,0247 its Lo g. 8.39*697 3 

From the up. Log. fubft. this Log . 8.8376^ 

There remains the Logarithm 3.511106 of 3244,2 

ftz. 
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Viz. 5244/. 4*. is Here found to be th* preftnt Worth, 
W&ep if fefs th*n %$ fe«fi4 by ^ PieR fey ii. being feu 

▼Cfy jgconfidei^l* 

Example 3. In Quarterly flents. 
fF&f./ is 80 1. per Anpum, to continue 3? Tkirj 40^ 4 
2w{£ *wr/# #» //•*/&*> Mmey^ at the Rate ef 7 per Cent, 
per Annum 5 if the Rtntsie faij Quarterly, (viz. 20/. 
every Quarter of 4 Tear X) 

Inthis Queftion 1^=5 *©. r == 31.5 , and Jt =s i,oy 5 

tp fod {P r 4$ before 

And / = 3i»f ^ 

The PwJ»# if tfef fcagaflfo 3,92. 5 f %6 of $,42 j 5 

And 8,4255^1=57,4455 and 7,4*55x20=149,51 for 
the Dividend. 

Again ft = 1,07 the i of its Log. is 0.007345 wbafe 
Numberis 1,0*70^$ 4nd 1,0179^ r-rj=== oy? 179^ 

lft# 8,4* J j * o,oi 7P^ === q,f 43 73$ t^e Divjfor. 

Thc» 0,143739) 148, 510QQ0 (10351,185 = fP. 

That is 1035 /. 3 s. Sift* wiljbe theprefent Worths yas 
required. 

■ Or having found thg Mirftipliwor p,o nctf, as *fcpve* 
then the reft of the Wort may be perf Q r>p?^ W ^pgar 
rithms, - * - pr 

Thus, £=5i,o7 its Log. is 0.029584 7 M IlW . 

And * = 31,5 jjwifljr 

Again, J7=5 20 it$ Log. 15 1,391030 J* * 

The Sum is the Lp^jrith. 2.226626 of 1*8,51 

From this i6%u fubftr^ the Qgarferiy Rent *c 
remains 148,5; its Log. is 2.17^5$ ' 

Lo g<?f £ multiplied with* i$ E^Hf5>*l A<y 
The Multiplier. q,oi 70* its Lag, 8*23^70 3 
From 1 ft LQg.fubftr, this Log. "9.157575 
There remains the Logan* th. 5.014181 qf 103 j,r8 

Viz. 1033 A 3*. t4. is the pwsfent Wortfc foifid by the 
Logarithms, 

Cafe 
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Cafe i. When 5P, /, and R, are given 5 to find tfl 

That i«, To fihd ttfcit Atfitiity, or Ldafe, #c. nja* lie 

;urchafed for aty pto^ftd Sttto 5 fe eotftlnae dtiy affigtfd 
'ime, at any git en Rate of Ifttereft. 

; Firfi, Mititiply thtf to^Htrltm bf R kdltb the 

Titoi ma find th&Nttmbtr tohich bekfigs to 

the Wedu^ and call that Nitmfor x, (as & 

the latt Seaioh.) 

Again, Multiply the fame Log. of R <witB the 

f I I'itrte ffftfe 1 ■* and find the Nutnbfr mohich be- 

I mg* to ibjt Trodufa fhtn multiply the 2)if- 

< fefeMe qftfoft two Mtmben with the frofofed 

frefint Worth, and their tfrodtft <kill be a 

I Dividend. 

And the Srjt dumber called x, bei% mdde left by 

t, mil be the 2)ivifer 3 by wffichjfth dfoe- 

faid Dividend be divided} the Quotient will 

fie-li) tbh Annuity required forTtuHy Pay- 

JL tMHts. 

Brfaftiflii. Ft* Yearly Rm& 
What Annuity, or Tear lj Rent 4 te tohtime tUbenty-one 
Vz*r$i man W ftftehafcd for §£of 1. 58. at the Rati of 
Five per Cent, per Anritfhl ? 

Here is given 5P=s*3i© $i*u f = ii# and^R=:tf,oj ? 

to find U. 

Firft R =1^5 it* l ^™*' l l 9 t jbftUtfjrfy 

*The Predbfl h the Ldg. 0.4449*9 of 2*7859 call'd #. 

Again, 21=1,05 »M t<# is 6.0*1189 > w ; . - 

And>+i=: 22r Mult W 

Their Produft is the Logar. 0.4**1 58 tff 4,9* jz 
Then *, 9 2 5 * — 2*7 8 $9} ==- o* 1 59 3 the Multifflicator. 

*^\ y=s 3*05,25 X 0,1393 g^ei 44.^,4913 for the 
Dividend. 

, And the Kitafefef MVi * 2,78 59 — i =» 1*7859 i* th% 
Divifor. 

Then 1,^59) ^^,491 ? ( 2 ^/.=s=cr the Atauity re- 
quired, for Yearly Payments. 

Or havirifc once found the two firft Numbers, and by 
them formed the Muhiplicator and Divifor, as above, tJnT 

Multi- 
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Multiplication and Divifion may be perform'd by Loga- 
rithms, 
Thus, 3> = 3205,25 its Log. 3.505861} , 

. Multiplic. 0.1393* its Log, 9-*4395* J 

TheDiviL 1,7859 its Log. 0.251857 ^ 

Remains the Logarithm 2.397955 of 250 = K 
Viz. %ioL will be the Yearly Annuity, as before : But 
this Cafe is more univerfelly refolved by the following 

Rule, 

~FirJi, Multiply the Log. ofR the Amount ofi 1. 
with the Time, and find the Number which 
belongs to that <Produ£t> which call*, (as bfc- 
forc) 
Next, Multiply the Jrofofid frefent Worth with 
p * j R — i, viz* with the Ratto of the given Rate, 
June 2.^ and mu i tt p t y their <produ& with thefirfi Num- 
ber, called x. 
Then divide the laft 2>rodu& by the Number 
called x, made lefsbyx, and- the ^uoiient wilt 
Jbew the Annuity, or Rent for Tearly^ay- 
- ments, (as before.) 
As for inftance in the laft Example, wherein 2>=3 20 5,2 j 
t = 21, and R = 1,05 5 to find (J. 

Then it =1,05 its Log. 0,0211897 Mu i tiply 

And * = 21 { r J 

The Produft is the Log. c.444969 of 2,7859 call'd*. 

Next, R — 1 =0,05 5 andy=:3205,2 5 X 0,05=160,2*25 

Again, 160,2*3 5 X 2,7859 = 446,7 5 3 the Dividend. 
And 2,7859 — 1 = 1,7859 for the Divifor. 

Then 1,7859)446,753 (250=^7=250/. the Annuity, or 
Rent for Yearly Payments. 

The fame may be perform'd by Logarithms. 
Thus, IfjR = i,©5, and *=2i$ then 2,7859 the 
Number call'd x will be found as before. 
And if SP= 3205,25 its Log. is M05861I 

R — 1 = 0,05 its Log. is 8.698970 >Add 
Numb, call'd x 2,7859 its Log. is 0.444969 3 

Sum a.6498oo7g ubftr 
Numb, x— 1 = 7,7859 its Log. 0.2 51857 ^ 

There remains the Logarithm 2.397943 of 250 

That 



Then, < 
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That is, 2 50 /. will be the Rent for Yearly Payments, (as 

before.) . . , . , 

But if the Annuity, or Rent, &c. is to be paid either 

Half-yearly, or Quarterly, &c. 

•IWW of multiplying the fropofedprefent Worth 
of the Annuity, with R — i (viz. with the 
Ratio of the Rate, as in* Rule 2.) you mufi 
takefuch a Tart of the Log, of R, as the Ttme x 
requires (viz. the i , the -4- , or ,4 , &c.) and 
it) Number made left by 1, mufi be the Multi- 
plicator-? and then proceed by -Rule 2. as in 

, the folio-wing Examples. 

Example 2. In Half-yearly Payments. 
What Annuity, or Rent, to be paid every Half Tear, 
and to continue 21 Tears, may be pur chafed for the Sum of 
3244 1. 5 s. at the Rate of 5 per Cent, per Annum ? 

In this Queftion there is given 3> = 5244,25 , t = 21, 
and R = 1,05 - 9 to find U, the Half-yearly ftent. 

Thus H=i,05 its Log. °-° 2II 85>7 Multipl 

And ; = 21 j , * 7 

The Produft is the Log. 0.444969 of 2,7859 call'd x. 

Then 2,7859 — 1 = J >7$59 the Divifor. 

4$fc/*r /*e JTorfc /$ the fame as for Tearly Payments. 

Next, R =s 1,05 the i of its Log. is 0,010594. whole 
Number is 1,0247 5 and 1,0247 _ 1 =0,0247 the Multi- 
plicator inftead of 0,05 = R — 1. 

Then *P == 3244,25 X 0,0247 the Produft is 80,132 5 and 
80,133X2,7859 the Number call'd x, the Produdt is 
225,2432 for the Dividend.' 

Then x— 1 = 1,7859) a*3>*43* (i*5 ==K 
That is, 125 /. will be the Half-yearly Annuity, or Rent, 
as was required by the Queftion. 

Or having once found the Number call'd x, and. taken 
1 from it for the Divifor 3 and the Multiplicator ufed in- 
ftead of JR. — i f as before : then the Multiplication and 
Divifion may be perform'd by Logarithms, thus : 

Bb 21 =51,05 
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R = 1,05 its Log. X with t is 0.444969 

And? = 5244,1 5 its Log. is |.'5""4^.Add 
Multiplicator 0,0247 its Log. is 8.392697 ^ 

Sum 2.248780 ")« i«„ a 
TheDivif. is 1,7859 its Log. is 0.251857 j^ ubftraa 

There remains the Logarith. 2.095923 of 125 = V. 

Example 3. In Quarterly Payments. 
What Annuity, or Rem \ to be paid every Quarter of a 
Year, and to continue 31 Tears and a half may be pur- 
chafed for 1033 1. 3 * 8 d. at the Rate of 1 per Cent, per 
Annum? * r 

Here is given 5> ==1033,185 ,r= 31,5. and * = i,o 7 ; 

to find U, the Quarterly Payments. 
Jirft # = 1,07 its Log. is c.029384 7,, , . . 

And t=z 31,5 jMultiply 

The Produft is the Log. 092559* of 8,4255 call'd*. 
And 8,42 55 — 1= 7,42 55 for the Divifor. 

Again, .R =3 1,07 the | of its Log. is 0,007345 whofe 
Number is 1,0170*5 and i,oi 7 otf — 1 =0,01705 for the 
Multiplicator, inftead of 0,05 = R — 1. 

Then 5> = io33,i85 x 0,0170* the Produft is 17,52*1 
And i7,*2*i X 8,4255 the Number call'd *, the Produft 
will be 148,5087 the Dividend. 

Then 7.4255) H8»5o«7(2o = &' } that is 20/. will be the 
Quarterly Annuity, or Rent, as was required. 

The fame may be fo un d by Logarithms, as in the laft 
IdsTbe fetdot^ 7 RCntS * Whkh l ^P° fe is **»- 

Cafe * When U, V>, and R are given j to find t. 
That is. When any Annuity, with its propofed Value or 
Purchafe, and the Rate of Intereft terXent. &c. are 
ffven j Aence to find how long the Purchafer ought to 

_. Rule. 

Ftrfi, Multiply the fropofed Value or pre Cent Worth of 
tteAnmtty, wtb R - J, J (viz . * itb & jg t £Tt& 
given Rate of Intereft) and fubflraft the VroduR from 
the Atttmty, the Remainder miU be the fDiviJbr. 

Next, 
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Next, Divide the Annuity by that fDivifor, and find 
tbe Log. of the Quotient 3 then if that Log. be divided by 
the Log. ofR % the Amount of 1 1. the Quotient willjbeiti 
tbe Time, for Tearly Payments* 

Example 1* For Yearly Rents* 

Suppofi 3205 1. 5 s. were lent upon an Annuity of 2 50 1* 
per Annum, in what Time .would it fay off that 2)ebt* 
allowing tbe Creditor 5 per Cent, per Annum ? 

In this Queftion there is given SP = 3 205, 2 5 $ Z7=» 2 50 5 

and R = 1,05 5 to find t; 

And £7"= 250 — 160*2625 leaves 89,7375 theDivifbr. 

Nefct, 89,7375)250,0000 (2,7859 whofe Logarithm is 
0.444969* 

Then JR = i,05 its Log. is 0*02 11 89) 0.444969 (21 =*• 
That is 21 Tears is the Time required in the Queftion. 
The fame may be performed by Logarithms, thus : 
If <p = 3205,25 itsLog. isj.505863 7 Ad( j 
And R — 1 =0,05 its Log. 8.698970 J 
The Sum is the Logarith. 2.204833 of 160,2625 

Next, #17=250 its Log. is 2.397940 ? s bfaft 
250 — 160,2625 =89,7375 Log. 1.95*972 J 
Jt = i >0 5 its Log. is 0.02 1 189) 0.444968 (21 = u 
Viz. 21 Tears is the Time, if the Payments are Tearly. 

But if the Annuity, or Rent, is to be paid, either by 
Half-yearly or Quarterly Payments, &c. ^ 

' Clnfiead of multiplying the propofid prefent Wfortb 

I of tbe Annuity with K — 1 (as before) you 

J nntft take Juch a fart of the Logar* of R tbe 

Then < ^ numnt of 1 1. as tbe Uime requires, and the 

1 ^ Number anfitering to that part t being made 

lefs byi, will be tbe Multiplicator $ and then 

, you may proceed on as before •, according to the 

> Rule. 

Example 2, For Half-yearly Rents. 
Admit a Man Jbould give 3244I. 5 s. for an Annuity % 
er clear Rent ofifol per Annum, to be paid Half y early t 

£ b 2 " {vi&» 
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{viz. 125/. every Half-year 5) how long mufi he enjoy that 
Annuity \ to be allowed Five per Cent. &c. ) 
Here is given £7= 125, SP = 3244,25 , and R = 1,05 5 
to find t y the Time or Number of Years. 

Firft R = 1,05 the r of its Log. is 0.010594 whofe Num- 
ber is 1,0247 5 and 1,0247 — 1 =0,0247 the Multiplica- 
tor inftead of 0,05 = JR. — 1. 

Then SP = 3244,25 x 0,0247= 80,1329. 
And £7= 125 — 80,1329 leaves 44,8*71 the Divif. 

Next 44,8671)125,0000(2,78$ whofe Logarithm is 
0,444981 for the Dividend. 
Then it = 1,0 5 its Log. is 0.021189)0.444981(21=* 

That is, 2 1 Years is the Time that is required in the Que- 
ftion. 

The fame perform'd by Logarithms : 

Suppofe R = i,o5 then the i of its Log. 0.010594) 
whofe Number is 1,0247 5 and 1,0247 — 1=0,0247 the 
Multiplicator inftead of R — 1, as before. 

Then ^ = 3244,25 its Log. is 3.511114 ?^dd 

The Multiplier. 0,0247 it* Log . 8.392697 J 

Their Sum is the Logarithm 1.903811 of 80,133 

Next, Cf= 125 itsLogar. is 2.096910 To-jUg,. 
And 125 — 80,1 33 = 44,867 its Log. 1.651927 J^ 

Then 2fc = 1,05 its Log. is c.021189) 0.444983(21=/. 
Viz. 21 Years, i$c. as before. 

Example 3. In Quarterly Payments. 

Suffofi one Jbould give 1033 1. 3 s. Sd. for an Annuity 
of 80 1. per Annum, to be paid Quarterly •, (viz. to have 
20 /.* every Quarter of a Year $) bow long may he enjoy it % 
to be allow* d Seven per Cent, per Annum t 

In this Queftion there is given 17= 20, y = io33,i85, 
and R = 1,07 $ to find f , the Time or Number of Years. 

Thus, R = 1,07 the £ of its Log. is 0.007346 whofe Num- 
ber is 1,01 706 5 and 1,01706— 1 = 0,01706" for the Mul- 
tiplicator, to be ufed inftead of 0,07 =R — 1. 

Then (P = 1033,185 x 0,01706 = 17,6261 ; which being 
taken from 17=20, leaves 2,3739 the Divifor. 

Then 2.3739)20,0000(8425 its Log. 0^25570. 

Laftly, 
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Laftly, K = i,o7 its Log. 0.029384) 0.925570(31,5 = '• 
Viz. the Time required will be 3 1 Years and a half. 

Which may alfo be found by Logarithms, 
Thus, If R — 1,07 the i of its Log. is 0.007 34*, whofe 

Number is 1,01706 5 and 1,01706 — 1. 
Leaves 0,01706 for the Multiplicator ufed inftead of 

Then 3> = 1035,185 its Log. is ^.014181 -> Add 
Multiplicator 0,01706 its Log. 8.231979 J 

Their Sum is the Logarithm 1. 246160 of 176262 
And if U=z 20, then 20 — 17,6262 = 2,3738 theDivifor. 

Again, *7 = 20 its Logar. is 1.301030 ? Subftraa 
Divifor 2,5738 its Logarithm is 0.3 7 5444 J 

11 = 1,07 its Log. is 0.029384) 0.925586 (31,5 = f f &c. 

Cafe 4. By having CT, r, and IP, given 5 to find R. 
That is, When any Annuity, or Rent fer Annum* with 
the Time of its Continuance, and its propofed prefent 
Worth for that Time are given $ thence to find what Rate 
of Intereft fer Cent* &c. is allow'd the Purchafer. 

This Cafe is fo difficult, that the Ingenious Michael 
!Dary> in his Treatife of Interefi epitomU'd, fag. 7. fets 
it down as very troublefome to be refolved, in regard 
{fays be) that R {the thing fought) cannot be brought to 
one Side of the Equation folely, and the other Side clear. 
But I rather think that the true Caufe which rendred a 
perfeft Solution of this Cafe fo troublefome to him {or in- 
deed imfoffible at that time) was becaufe the refolving of 
fuch high Equations as this Cafe requires, was not in his 
Time io well known as now it is. 

For the Equation, by which the true Value of R may 
be found, is this $ 

riz.^=^R*+R{r-R ^ 

Which I reduce to the following Equation, as being much 
better for our prefent Purpofe 5 

Viz. U—URt — TRlxR — i. 

Either of thefe Equations is more Adfe<fted than that 
in fag. 174. and requires an Algebraical Solution to difco- 
ver the true Value of R j and can be no other wife found 

here. 
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here, bat only by die fame manner of Approachment, a* 
before in the four* Cafe of the laft Se&iou: However, in 
order to render that Approximation as eafy and ihort as 
paffibly I can, obferve the following Dircftiom. 

n*. 

Firfi, AJfomc jucb a Number for the Value of R, as you 
guefs may be the Amount of iL at the Rate of the Interefi 
required (as before in pag. 144), "Then multiply the Log. 
of that fuppofed R with the Time, and find the Number 
which belongs to that <Produ&, and multiply it with the 
Annuity : Call the 'Produft z. 

• Next, Multiply the fame Number with the propofed 
frefent Worth, and multiply their tProduS with R — i, 
(vis. with the Ratio of the fuppofed Rate.) 

T'ben fubftraQ the laft TroduB from the Vroduff cairj 
%. If the Remainder be equal to (viz. be the fame with) 
the Annuity, you have bit right upon the true Value ofR : 
But if it be lefs than the Annuity \ then is the Number of 
R taken too big : And on the contrary, if it be more than 
the Annuity, that R is too little 5 and another Tryal mufi 
be made accordingly. 

Example 1. In Yearly Rents. 

Suppofe there toere paid 3*05!. i*- for an Annuity, or 
a Leafe of 2 50 1. per Annum, to continue it Tears 5 what 
Rate of Interefi per Cent. &c. is allow* d to the Tur chafer ? 

In this Queftion there is given 17=150, t=zn f and 
<P = 3205,25 5 to find R, the Amount of 1 L 

Firft, I will fuppofe R to be 1,0* $ that is, the Amount 
of 1 /. at the Rate of 6 per Cent. 

Then if Rjm tfi 6 its Log «ao* 5 3°tf | Mu]tiply 

The Product is the Logarith. 0.53142* of 3,399* 

Then 17=250 X 3,399* theProduft is 849,9 which is 
the Number call'd z. 

Next, IP = 3205,2 5 X 3,3995 the Product is 1089*, 5*79 
And io89*,5*79 X 0,0* (viz. with R — 1) the Produft 
will be * 5 3,7941. Then if this Number be fubftrafted 
from 849»9 the^ Number call'd *, there will remain 
1 9*,io59 which is lefs than 250 the Annuity : And there- 
fore I conclude that the fuppofed R = 1,0* is too big. 

Again, 
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Again, For a fecond Tryal, I willfuppofe 21=51,05 
Then if it = 1,05 its Log. is 0.011189 7»vr i^« 1 

And * = ' 21 ^Multiply 

TheProduft will be the Log. 0.4449*9 of 2.7859 

And 2 50 X 2,7859 = *P<*»47 5 the Number call'4 «. 

Next 3205,25 X 2,7859 ==8929,5 , which being multi- 
plied with 0,05 = JR. — 1, the Produft is 446,475. 
Then *, *9*,475 — 44*,475 = 250,000 5 which is the 
very fame with the Annuity : Whence I conclude that the 
true Value of R is 1,05 * and R — 1 =50,05 will be the 
Ratio of the Rate of Intereft fought. 

Then it will be, As 1 : is to 0,05 r : fo is 100 : to 5, the 
Rate of Intereft ferCent. as was required for Yearly Pay. 
ments. 

Now thefe Trials for finding the true Value of R t may 
be perform'd by Logarithms with a very little trouble t As 
for mftance, in this laft Example, 

Wherein 17=6250, <P = 3*05,25, and /=*r 3 to find R 
Suppofc R = 1,06 its ^1 = 0253 af}Multiply 

Sum 0.53141^ 
Next 17=250, its Log. i s 2.397940 f Aqa 

The Sum is the Logarithm 2.929 3** of 849,9 the 
Number call'd z. 

Again, H = i,o$ its Log. x with f, is 0.53142*) 

And y= 3205,25 its Log. is ^5058*3 C.Ad<l 
2Jf — 1 = 0,0* its Log. is 8.7781 51 3 
The Sum is the'Logarith. 2.8154400^53,79 

Then*, 849,9 — *53>79 = i9*>" which is lefs than 250 
the Annuity : whence it appears that R = x , * is too big. 

zly. Let JR. = 1,05 its Log. 0.021189 7.- , . , 
J And * == 21 ^Multiply 

Sum 0.4449*9 *). ,. 
Next, 17=250 its Log. 2.397940 j 

The Sum is the Logar. 2.842909 of ^9^,48 call'd «. 
Again, 5>= 3205,25 its Log. is 3-5058*3) 
H=i,05 its Log. X with/, is 3449*9 C Add 
And H — 1=10,05 its Log. is 8.(^989703 

Their Sum is the Logarithm 2.649802 of 44*^48 

Then 
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Then *, 696 ,48 — 44**48 = 250, which is jufi the fame 
with the Annuity j therefore the true Value of it is 1,05 
i£c. as before. 

But if the Annuity, or Rent, is to be paid either Half- 
yearly, or Quarterly, &c. 

'Inftead of multiplying with R — r, viz. with 

the Ratio of tbefuffofid Rate of Interefi (as 

r** J above) you mtrft take fuch a fart of the Log. 

inen,^ ^ R ^ ^mej Amount of 1/.) as the 

<Time requires, and wake its Number the Mul- 
tiplicator, &c. as in the following Examples. 

. Example 2. In Half-yearly Payments. 
Admit 5244 1. 5 s. 'were given for an Annuity, or Leafe 
of 250 1. per Annum, to be paid Half-yearly, (viz. 125 L 
every Half-year) and to continue 21 Tears 5 what Rate of 
Interefi ytt Cent, is aUovfd the <Pur chafer* 

In this Example there is given 17= 125, *== n i and 
3>= 3244,25 5 to find R, the Amount of 1 /. 

Firft, Ifuppofe & = 1,0* its Log. 0,02 5 30* ?M tt i t j p iy 

Their Product is the Logarith. 0.53142* of 3,399* 

Then 17=125 X 3,399* the Produft 1**424,95 call'd 3. 

Next, 5*=: 3244,25 x 3,399* the ProduS is 11029,1523 
Again, If R = i,o* the i of its Log. is 0.012*53 whofe 
Number is 1,0295*5 and 1,0295* — 1=0,0295* the 
Multiplicator inftead of 0,0* = R — 1. 

Then 11029,1523 x 0,0295* =±$26,0117 which being 
fubftrafted from 424,95 call'd *, there will remain 98,9283 
which is lefs than r2 5 the Half-yearly Annuity 5 whence 
I conclude that the fuppofed R = 1,0* is taken too big. 

. And therefore for a fecond Tryal I will fuppofe R= 1 ,0 5 
and proceed by Logarithms only : 

Then if R = 1 ,0 5 its JjJ ^ « * * * 1 1 ^Multiply 

Sum 0.4449*9 7 ^d 
Next, Z7= 125 its Log. is 2.09*910 J 

Their Sum is the Logar. 2.541879 of $48,24 call'd *." 

Again, if R = 1,05 the£ of its Log. is 0.010594, whofe 
Number is 1,0247 — 1, leaves 0,0247 the Multiplicator. 

Then 
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Then 2>« 3**M5 H» Lojg. is J-5«^0 
And £ = i ,o 5 its Log. X witft *, is £.4449*9 > Ad<i 

Multiplicator 0,0247 its Log. i s 8.392* 97) 

Their Sum is the Logarith. 2*348780 of 223,14 
Then*, 34^4 — ^3,24=125 which is the v^ry fame 
with 125 the Half-yearly Annuity * and therefore J am* 
elude that £ = 1,05 andit— 1 =50,05 * the »* tt0 ot 
the Rate of Intereft fought. 

Confequently, as 1 : is to 0,05 : : fo is 100 : to j, the *WP 
Rate of Intereft per Cent. &c 

I ftiall clofe up this Cafe with an Example of finding the 
Rate of Intereft, that is allow'd to the Purchafers of the 
^Parliamentary Annuities, and refolve it by Logarithms 

only. • 

Example 3. Of Quarterly Payments. 

tfbere is 1*00 1. paid for an Annuity of 100 1. i>er Ann. 
to continue 99 Tears, and to be paid Quarterly <> via. 2 5 1. 
every Quarter of a Tear during that Time : K lis nquirtd 
to findwhdt Rate of Intereft per Cent, is allow'd the "Pur- 
chafer. 

In this Queftion there is given £Ta=s2 5, t =spp, and 
<P =3 1*00 $ to find 21, &c. 

Firft, I will here fuppofe the Rate of Intereft fojagb* tp 
be 6 per Cent, for the Reafons mentioned in pag. 1 59* 

Then if A = 1,0* its Log. 0.02530* ? Mu i tip i y 

And t =« 99 j r ' 

The Produft is 2 . 5 o 5 2 94 7 ^^ 
Kext, ETs5=*5 its Xog. is i.;9794Q 3 
The Sum is the Logarith. 8002,* of 3.903134 called « 4 
Again, if R =s 1,0* the f of its Log. is 0.00*32*, whofe 
Number is 1,014*7 left i, leaves 0.014*7 &- JVtultjpli- 
cator. 

Then <P = i*oo its Log. is 3'*04 I2 <0 
The Log. of R multipl. with *^.505*5>4 >Add 
Multiplicator 0.014*7 its Log. 8.1**4*9 J 

Their Sum is the Logarith. 5.87 5844 of 7 51 3,5 
Which being taken from 8002,* =ss, leaves 48;, f $ which 
is more than 2 5 sss CT$ and therefore the Value of R is 
taken too little. 

Cc And 
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And for a fecond Trial 1 do afiume R as 1,0*4. 
Then iflt = 1,0*4 its 1^^0*694*7 Mfdt | r | y 

The Produft is 2.667258} *j^ 

Next, 17=25 its Log, i s i.397>4^ J 

The Sum is the Logarith. 4.0*5 i>8 of 11*19*8=*. 

Again, the * of the Log. of R is 0.00*7 3 5 its Number 
is 1,015*35 and 1,01563-*- 1 ==0.015*3 t ^ LC Muitiplir 
cator. 

Then fP = i*co its Log. 5.204120} 
Log. of R X with /, is 2.** 72 58 C, Add 
Multiplier. 0.01563 its Log. 8.193959 S 
Their Sum is the Logar. 4.0*5337 of 11*23,5; whicb 
is more, than 11*19,8=2; and therefore the Value of 
this R = 1,0*4 is ibme (mall matter too big : confequent- 
ly R isfbme Nnmber between 1,0* and 1,0*43 an< ^ is but 
a very little lefs than 1,064. 

Let 2t = 1,0*38 its Log. 0.02*8*0 ? Multiplv 

And t = 99 J " 7 

Produft 2.*59i4o 7 ^dd 
Nest, ^=25 its Log. is 1.397940 j 

The Sum is the Logar. 4.057080 of H4i4,*=s. 
Again, R == 1,0*38 the J of its Log. is 0.006715 5 whofe 
Number is i^di 5 58 lefi 1 is 0,01 5 58 the Multiplicator. 
Then y = i6co its Log. is 3.20412c} 
Log. of R multiplied with / 2.6 5 9140 £. Add 

Multiplicat. 0,0 1 5 5 8 its Log. 8. 1 9 2 5 6 7 J 

The Sum is the Logarithm 4.055827 of 1 1 3 7,7 

Then the Number call'd *, viz. 11414,6 — 1*377 = 37,* 
which is now a fmall matter more than 2 5 = U. 
Confequently R = 1,0638 is a very fmall matter too little, 
which! judge muft be betwixt 1,0638 and 1,0639 ; and 
accordingly I make one other Trial with affuming the Va- 
lue of R = 1,063855, and find it pretty hear the Truth. 
Confequently R — 1=0,063855 the Ratio of the Rate. 
And then it will be, As 1 10,063855 : : 100 : 6,3855 
That is, 61. 75. Sid. will be very near the true Rate of 
Intereft/*r Cent, as was required. 

And for a Confirmation ot the Truth thereof, let us take 
U for granted that 2t== 1,063855, as above* and let thero 

be 
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be given the Quarterly Annuity, or U=z i^l. the Time* 
or t = 99 Years 5 to find SP, the prefent Worth f/*r Cafe 1.) 
which we already know muft be 1600 1, if the Value of 
R be truly found. Then, 

If# = 1,0*5855 its Log. is 0.02*8827 Mult . , 

And f = 99 j ^ * 

Their Produft is 2.**i3J.8"> ^j 
Next, Z7= 25 its Log. is 1.397940 J 

The Sum is the Logirith. 4.0 5 9 * 5 8 of x 1 \6i ,94 
From this 114*1,94 fubftraft the Quarterly Rent z$$ 
there remains 11 43*, 94 the Dividend. 

Again, R = 1,0*3855 the | of its Log. is 0.00*720 • 
^whole Number is 1,015592 and 1,01559* — 1 — 0.015 59* 
the Multiplicator inftead of 0,0*385.5 =A— ?. 

The Dividend 1 143*^4 * ts L°8* * 8 4*058311 

Log. of j£ multiplied with r, is a.**i5i8 7 ajj 

Multiplicator 0,015592 its Log. is 8.192902 J 

From the upper Log. fubftraft this Log. 0.854220 Sum. 

There remains the Logarith 3.204092 of 

(i599i9= 3 =5P. 

That is, the prefent Worth thus found is 1 599 /. 18 s. which 
wants but 2 5. of 1*00 /. the true prefent Worth. Whence 
we may be aCured, that the Value of it, and confequently 
the Rate of Intereft/w Cent, found as above, is very qear 
the Truth, for Quarterly Payments, But fuppofing thofe 
Annuities were to be paid but once a Year, then the Rate 
of Intereft will be only * /. 55. per Cent, or very near it, as 
may be eafily tried, either by finding the preient Worth, 
as in Example 1. fag. 180. pr by finding the Annuity, as 
in Example 1. pag, 184, &c. 

Thus you have a full Solution at large to the eight Ca- 
fes, which include all the Varieties that can be propofed, 
either relating to the Arrears, or about the purchasing of 
Annuities, and the taking of fuch Leafes as are either in 
prefent Poffefiion when the Contract is made, or are to bp 
immediately enter'd upon. But for fuch Questions, as re- 
late to Annuities, and taking fuch Leafes, gfc. as are in 
Reverfion, they require a further Confideration. 

Cc 2 £©& 
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Scft. 4. To find the Prefent Worth cf Annuities, or Leafer, 
&€• in Reverfion at Compound Inter eft. 

IHave already touch'd upon this Part of the Work, pag. 
1 5*, &c. as it jnay be performed at Simple Intereft * 
but fhail here handle it more fully in all its ufeful Cafes. 
For altho* they only depend upon the due Application of 
the Rules already laid down $ yet it will be convenient to 
Jhtw how tbofe Rules are to be truly applied, according 
as the particular Cafes require. 

Caft 1. When the Annuity, or Yearly Rent, with the 
Time of its Continuance in Pofleffion, and the Time of 
the Reverfion, (vi*. the Time it's not to be in Poflejfion) are 
given 3 to find its prefent Worth, at any affign d Rate of 
Intereft per Cent. 

The Solution of this Cafe requires two diftinft Opera- 
lions, which muft be thus perform 'd. 

Find the Value or Pre fern Worth of thepropofed 

T7 # *a ) Annuity \ or Rent, for the given Time of its 

Fiffl \ Continuance, as if it 'were immediately to fre 

entered upon. 

Find what Principal, or Sum, being forborn at 

s Intereft, during the Time of the Reverfion, 

Then <\ would amount to, or raife the afirefaid Value j 

and that Principal will be the Preftnt Worth 

oft he propofed Annuity, &c. in Reverfion. 

Example in Yearly Rents. 

Tb&e is the Reverfion of a Zeafe 0/ 1 7 5 *• per Annum. 
to be lett for eleven Tears, which are not to commence until 
After nine Tears are expired 5 tis rehired to find the 
Prejint Worth of that Zeafi, allowing the Rate of Six 
per Cent. Intereft to the Purcbafir. 

Or thus : 
There is one has nine Tears to come in a Zeafe 0/ 1 7 5 *? 
fct Annum, and he's dejirous to enlarge bis Time eleven 
Tears more {viz* to enjoy his Leafe twenty Years yet to 
come 5) what Sum mull he give in ready Money for thai 
War chafe* to be allow d the Rate of 6 per Cent. &c. 

In 
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In the firft Work of this Example there is riven Z7=i 7 j t 
/== 1 r, and R = i>Q* 5 to find <P, the Preient Worth, a* 

in Cafe 1. fag. 1S0. 

Thus A =: 1,0* it. l>jg. faaoi5»otf ^Multiply 

The Produft is 0.2783W 7 A 1 . 
Again 0== 175 its Log. is ^245038 5 AW 
The Sum is the Logarithm 2.521404 of 392,203 

Then from 332,203 fubftraft the Rent 175, and therp 
remains 157,203 its Log. is 2.196459 

The firft Log. X with f =11 is 0.2783W 7 a<m 

And H— 1 =so,otf its Log. is 8.7 78 1 5 1 J 

From up.Log. fubft. this Lo g. 9.05^517 

There remains the Logar. 3.1 39942 of r 380,2 = 3\ the 
Prefent Worth, fuppofing the Rent were to be immediate- 
ly enter'd upon $ but becaufe it is not fo, therefore, for 
the fecond Part of the Work there is given ^=1380,2, 
*=9, and 2l=;i,otf $ to find <P % the Principal, as in 
Cafe 2. fag. i6z. 

Thus A=z 1 380,2 its Log. is 3.1 399437s ubftraft 
R = i,o5itsLog.x 9=*, is 0,227754 ^ 

And there remains the Log. 2.912189 of 81^,937 = "P. 
Viz. 8itf/. 185. 9d. will be the true Prefent Worth of 
that Leafe in Reverfion, as was required, viz. for Yearly 
Rents. 

But if the Rents are fo be paid either Half-yearly, or 
Quarterly, &c. then the firft part of the Work muft be 
found as in their r§ fpeftive Examples, viz. for Half-yearly 
Payments, it muft be found as in the Example, fag. 181. 
ana for Quarterly Payments, as jn the Example, fag. 182. 
And then proceed on as above. 

Cafe 1. To find what Annuity, or Yearly Rent in Re- 
verfion, may be purchafed for any propofed Sum, at any 
affign'd Rate of Intereft fer Cent, when the Time the 
Annuity is not to be entered upon $ and the Time of its 
Continuance, are both given. 

The Solution of this Cafe is but the Reverie of the laft ? 
ppd doth alfo require tyro diftinft Operations* 

Firft 
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^nd nrbat tbe Sum profofed to be laid oat in 

tbe Revtrfkm 'would amount to,' fuppcfmg it 

Firft 4 Tere jorbcrn at tbe given Rate of Intereft* 

during tbe Time that tbe Annuity is not to be 

in Tojjefjitm. 

{Find &bat Annuity y or T e arly Rent, that Amount 
mil fttrclafe* and that 'mil be tbe Anfxer re- 
quired. 

Example in Yearly Rents. 

What Annuity* or Tearly Rent* to commence nine Tears 
hence* and tbcn to continue eleven Tears after* may be 
fttrcbafed for SitfL 18& ?d. ready Money, at tbe Rate 
of 6 per Cent. &c. 

In the firft Work of this Queffion there is given, 
<p_g ld?9 i 7f R=\,o6 % andf-s^ (jfa j^ tme that tbe 
Annuity is not to be enterd ufon $) to find A t as in Cafe r. 
fage 162. 
Thus R~i,z6 ^^^"^iMultiply 

TheProduft is °- 22 7754?^d 
Next 3 > =8itf f 9S7 its Log. 2.911 189 J 
The Sum is the Logar. 3.139943 of 1380,2 =^theA- 
mount of 8itf/. 185. 9^ which we muft now call 5P, 
fi>r the fecond Part of the Work ; wherein there is given 
<p = 1380,2, 2t = i,otf, and * = n, {tbe l\me that tbe 
Annuity is tobeenjoy'd) to find *7, as in Cafe 2. fag. 185. 
Thus R = i,o6 its Log, is ^* 5 3°*? Multiply 

The Produftis the Log. 0.278 3** o( 1,898} 
And 1,8983 — 1=0,8983 is the Divifor. 

Again, R = i,c6 its Log. £^ 02 53°O Multiply 

' Their Produft is the Logar. 0.303*72 of 2,0122 
And 2,0122 — 1,8983 = 0.1139 the Mqltiplicator, 

Th$n 3>= 1380,2 its Log. is J. 139943 ?Ad4 
\ Multipiicator 0,1139 its Log. 9£j£5j4 J 

Sum 2.1964*7 ? Sllbfiraei 

The Divifor 0,8983 its Log. 9-9534** J 

There remains the Logar. 2.24304$ of 175 =J7, x 

That 
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That is, 175 /. /*r Annum is the Rent, or Annuity re- 
quired by the Queftion. 

But if the Rents are to be paid every Half-year* or 
every Quarter* &c. then the fecond Part of the Work 
muft be perform'd as in their refpe&ive Examples $ viz. 
For Hgl£yearly Payments, U muft be found, as in the 
Example, fag. 185. and for Quarterly Payments, as m 
the Example, fag. i8tf, &c. 

Cafe 3. Any Annuity, or Yearly Rent, and the Sum 
that's propofed to be paid for a Leafe of it, to commence 
after a certain Term or Number of Tears are paft, being 
given ; thence to find how long that Leafe ought to con- 
tinue-in the Poffeffion of the Purchafer, allowing him anjr 
affign'd Rate of Intereft ferCent. ' 

This Cafe does alfb require two feparate Operations. 

{Firft, To find 'what Sum the frofofed Money to 
be laid out in the Reverfion, would amount to % 
&c. as in thefirft Tart of the lafi Cafe. 
{Having the Annuity », with its frefent Worth or 
Value* and the Rate of Intereft given $ to find 
the jTime 9 &c. as in Cafe 3. page 187. 

Example in Yearly Rents. 

Suffofe a Debt of 8itf 1. 18 s. pd. were frofofed to be 
faid of, by making over a Leafe of 175 1. per Annum 
in Reverfion % that is not to be enter d ufon by the Credi- 
tor, until nine Tears are fafi 5 the Queftion is, How ma- 
ny Tears the Creditor may enjoy that Leafe, to have his 
tuebt cleared^ and to be allowed the Rate of 6 per Cent, 
per Annum. 

For the firft Work in this Queftion, there is -given 
5P=8id,p37, It =5 i,o<S, and r=5p (the "Time before 
the Leafe is to commence) to find A 5 which will be found 
= 1380,2 as in the firft Part of the laft Cafe 5 which we 
muft here alfo call 3 d , for the fecond Part of the Work. 

Then there will be given new 5P = r*8o,x (7=3175 
andH = i,orf$ to find the *=sto the Time which the 
Leafe is to be enjoyed ; As in Exam fie 1. fage 187- ' 

Thu* 
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Thus SP» 1380,1 its Log. k 3.13 V942 •* 

H — 1 sso 9 o6 its Log. is 8.^78151 J 

The Sum is the Logarithm 1-918093 of 82,81*. 

Next I7«=i75 its Log. is 2.243038 ?*Mi~a 
175— 82 f 8i2=j>2,iS8itsLog. 1.964674 $ Snbftfaa * 

Jlasi/rf its Log. is 0.02530^)0.2783*4 ( 1 1 = f. 

^7s. 1 1 Years will be the Time required by the Queflion 3 

fuppofing the Rents to be paid but once a Year. 

But it the Rents ate to be paid every Half- Year, then 
f , the Time the Leafe is to be enjoy'd, may be found as 
in Example, f age i8-j. And if Quarterly, then asin Exam- 
fk,fage i8p f efc. 

Vow thefe three Cafes include all die ufual (and ufc- 
fol) Queftions that relate to purchasing Annuities, or 
talcing of Leafes in Reverfion 5 and altho' I've made 
choice of (hewing how to refolve each of them by two fe- 
parate and diflinct Operations, (being, as I prefume, the 
eafiefl: Way to be underftood) yet they may be refolved 
at one, by a due Reduction of the following Equation. 
For 

rutting^ c^^. the < j^ m ^ its Rev erfum j then 

it will be UR t —V r =TR r xR i xR—i. 

And from hence the Value of R, viz. the Rate of In* 
tereft, ma? alfo be found $ which I take to be a Work 
more of Curiofity, than of any great Ufe : For the Rate 
of Intereft is always fuppofed to be known, it being one 
of the main or chief Considerations in all Bargains about 
taking or letting of Leafes, f$c. And therefore the find- 
ing of it in the Cafe of Reverfions, (or indeed in the two 
4th Cafes of the two laft Sections) is rather for a Proof of 
the Work, and to compleat the Rounds, than for any 
thing elfe. However, if any one will (out of his Curi- 
ofity) give himfelf the trouble of doing it, he may pro- 
ceed by fuch Approximation as in the aforefaid Se&ionSj 
having * due regard to the different Values of f, and 7. 
But, for brevity fake, I fhall omit giving Examples 
thereof 

CHAP. 
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CHAP. IV. 

* 

Of Pur chafing Freehold or Real Eft at es> and 
how to eftimate the Value of Annuities > 
and Zeafesfor Lives, &c. 

ALL Freehold^ or Real Eft at es, are fuppofed to bo 
purchased (or bought) to continue for ever $ viz* 
without the Confmeration of any limited Time : 
iTherefore the Bufinefs of computing tne true Value or 
Worth of fuch Eftates (according to Art) is grounded 
upon a Rank, or Series, of Geometrical Proportionals, 
continually decreasing ad infinitum 5 from whence the fol- 
lowing Rules are deduced 

Se&. i. Of Pttrchafitig Freehold Eftates. 

J Shall here mak£ ufe of the fame Letters to denote the 
feveral Parts of the Queftion, as in the laft Chapter, 
&ve only that t> the Time to limit the Numbef of Pay- 
riiems, is notconcern'd. 

(17= the propofed Rent of an Eflate. 
<p =;the 3>urcbafe f or Worth of that Efidte. 
R = the Amount of 1 /. at any Rate of Inter eft. 

Then it will be 7>R — Z>=;U. 
This Equation admits of three different Cafes. 

Cafbi. The Annual Rent of any Freehold Eftate being 
known 5 to find what it's worth in Ready Money, allow- 
ing the Purchafer any affign'd Rate of Intercfk per Cent. 

r&ivide the propofid Rent by the Ratio of the 

Rale. < #<***** *fJ ntere fl (««. by it-— 1) and 
i the Quotient willjbew what the Eftate is worth 
v at that Rate oflnterefi. 

Example t. 

Suppofl a Freehold Effate qfx$ol Nearly Rent, were to 
hefrtdi what ts if worth, allowing the Buyer the Rare*/ 
* per Cent. Compound Interefi for his Mmey ? 

D d Here 
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Here is given 17=250, R = i,otf 5 to find <P. 

Thus it — 1 =3 ,od) 250,00 (41*6,1**7 =5P. 

That is, 41*6 /. 135. 4//. is the Prefent Worth of that 
Eftate h which is. i5 Years and 8 Months Value, fuppofing 
the Rents to b$ paid but once a Year. 

The fame may be found by Logarithms, 

Thus *7=2 5 o its Log. 2.597940 ? Subftraft 

And R — 1 = 0,06 its Log . 8.^781 51 J 

There remains the Log. 3.619789 of $166,66 = ^P-w«. 
4.166 1. 135. 4//. &c. as above. 

Kote, Here it is fuppofed thai the Turchafer is to enter 
immediately into $ojfeJJion of the Eftate : But if it be 
an Eftate in Rei)crftn, that w, not to be entered upon 
until after fome Term of Tears arepaft$ then you mufi 
compute its prefent Worth, as in Cafe 1 . pag. 1 9* . and 
fo on in the following Cafes, compared with their re- 
fpeBive Cafes in Se&. 4. of the laft Chapter. 

If the Rents are to be paid either Half-yearly, or 
Quarterly, as moft generally they are j 

In/lead of dividing the propofed Rent by i«— r t 

as above \ you mufi take fuch a part of the Leg. 

r~t J of R the Amount of x L as the Times of *Pay* 

n ^ ment require 5 and the Number anfwering to 

that part y being made left by 1, mufi be made 

the fuivijbr tnfiead ofR — i . 

Example in Half-yearly Rents. 

Suppofe the aforefaid 250 1. per Annum were to be paid 
by Half -yearly Rents (viz. 125 /. every Haltyear) what 
would that Eftate be then worth , at the fame Rate ofln- 
terefi % viz. 6 per Cent. ? &c. 

In this Example there is given CT= 1*5, and R =s 1,06 • 
to find y. Thus, 9 

Pirft, jR = i,o6 thei of its Log. is 0.01 2653 whole 
dumber is 1,029563 5 and 1,029563 — .1 =^0,029565 for 
the new Divifor inflead of R ~ 1. 

Then U= ,*, its Log. is 1.096910 7 Subflraft 
Divifor 0,0295*3 its Log. 8.470748 J 
There remains the Logar. 3.6*6162 of 4*a8,atf =s 3>. • 

80 
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So that 4228/. 55. is here the pirefent Worth or Value of 
the fame Eftate, which is 6 it.. us. \d. more than its 
Worth for Yearly Rents. 

Example 3. For Quarterly Rents. 

Let it be required to find what the farm Eftate ( viz. 2 50 A 
per Annum) is worth, when the Rents are to be paid 
Quarterly (viz. 6%L \os\ every Quarter of a Year) at 
6 per Cent. Intereft, &c. as before. 

Here is given £7= 52,5 2t = i,o5 to find T. 

Thus, it= i,o5 the | of its Log. is o,oo5 3 26 whofe 
Number is 1,014574 ajid 1,014674 — 1 =0,014574 the 
Divifor inftead of 2£ — 1 , 

Thpn U=6irf its Log. is 1.795*80 ? Su bft ra a 
Divif. 0,014574 |t$ Logan 8.155548 J 

There remains the Log. 3.529332 of 4259,24=315?. 
VlZy 4259 l f 4 s. 9 id. is now the Value, or Prefent 
Worth of the fame Eftate 5 which is fomethjng above 17 
Years Valjie. 

N9W from hence it plainly appears, that, although 
there is no fuch thing as a limited Time confidered in the 
purchafing of Freehold Eftates $ yet there is, and ought 
to be, a due Refpeit had to the Times of their Rents 
being paid : for according to that, their Values are more 
or lets worth. 

Cafe 2. When any Sum pf Money is propofed to be laid 
out in a Freehold Eftate 5 to find what Annual Rent that 
Sum will purcliafe, at any given" Rate of Interefl: per 
Cent. &c. 

* Multiply the propoftd Sum to be laid out in the 
Rule < *$***<> *"**& R — ii viz. with the Ratio of 
the given Rate of Intereft per Cent, and the 
Troduft will\fiew the Tearly Rent required. 

Example in Yearly Repts. 
Suppofi 3 550 1. were propofed to be laid out in the *Pur- 
chafi of a Freehold Eftate 5 what annual Rent would it 
buy, allowing the IPurchafer but Four pe? Cent, per An- 
1114m Intereft. * 

Dd 2 U 
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In this Example there is given *P = 3 5^0, R sa 1,04,. 

to find U t the Yearly Rent 

Thus 3 > =35tfo7, jr ,. , 

And it -i=:o;o4 r Mult ' ply 

Produa is 14a,* ss u» /. %i.=U4ae Teariy Rent r«- 
quired* 

Or the fame may be found by Logarithms. 
Thus 5P= 35*0 its Log. is 3-55I45Q l^Aj 
1 R — 1=0,04 its Log. is &£ooo£aj 
The Sum is the Logarith. 2.1 535x0 rfi4*»4 :5 = : ^ ^ 
r/a. 142 /. 8 5. will be the Rent required, if it be paid 
but once a Year 5 which is juft 2 5 Ycaw Value. 

But if the Rent muft be paid Half-yearly, or Qjar- 
terly, efe. 

Clnftead of multiplying the Sum frofofed to be 

' I laid out in the 2>urchafe % with R — i (as a- 

' J bove) you muft take fucb a fart of the Log. of 

Then s R (*>'*• of the Amount ot 1 /.) as the Time* 

of Payment require y and the Number anfwer- 

it% to that fart being made left by 1, muft be 

the Multiplicator infteadof R — 1. 

Take the fame Example in Halfyearly Rents. 

That is, let there be given <P = 3 jtfo and R — 1,04 j 

to find U> the Half-yearly Rent. 

Pirft R =: 1 ,04 the i of its Log. is 0.008 51* whofe Num- 
ber is 1,0198 lefi 1, is 0.0198 the Multiplicat. 

Then 35*0 X OjOt5>8 = 70,488, viz. 70 /♦ 9 s. 9d.s=zCr^ 
the Halfyearly Kent. 

Or, having found the New Multiplicator, as above 5 

Then <P = 35<fo its Log. is 3,551450 7 *jj 

Multiplicat. 0,01 9% its Log. $.19666$ j 

The Sum is the Logarith, 1.848115 of 70,488=3: if j 

fTf*. 70/. 9$. $>d. is the Half-yearly Rent, as before. 

Example 3 . For Quarterly Rents, 

Suppoli the fame Sum of 3 5*0 ], were ffopofai to be laid 
out tn the <Purchafe of a Freehold Eft ate $ and it were re- 
quired to find what Quarterly Rent it would buy* at the 
Rate of Four per Cent. &c. 

Here 
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Here is alfo given ^=35^0 and R = 1,04 $ to find CT, 

the Quarterly Rent. Thus, 

Firft 2t = 1,04 the i of its Log. is 0.004258 whofe Num- 
ber is 1,0098^ and 1,00986 — 1=0,00986' the New 
Multiplicator. 

Then 5 560X0,00985 gives 35,15 viz. 35/. is.—U, the 
Rent to be paid every Quarter 5 which is lefi than the 
J of the Annual Rent by 10 s. fer Quarter. 

Whence it plainly appears, that the lefs the Intervals of 
the Times are, betwixt the Payments of the Rents, the 
more valuable the Purchafe is 5 £J? vice verfa. 

Cafi 5. The Annual Rent of any Freehold Eftate, and 
the Sum that is paid for it, being known $ to find what 
Kate of Intereft/er Cent, is allow Vi to the Purchaser. 

{^Divide the Annual Rent by the Sum that is paid 
for the tPurchaft, and the Quotient wiUJbew 
the Ratio of tlfe Rate of Interefi per Cent. 

Example. 

Suppoft a Freehold Eflate of 2 50 1. per Annum, cofi 
4itftfl. 13 s. 4d. what Rate of Interefi per Cent, is allow* d 
the Tur chafer ? 

In this Example there is given Z7=: 250, 3> =* 41 6^667 f 
to find it, or rather R — i, the Ratio of the Rate. 

Thus 4itftf,tf*7) 250,000(0.06 = 21 — 1. Then it will 
be, As 1 : is to 0,0$ : : So is 100 : to 6 % the Rate of In- 
tereft per Cent, as was required. 

Or by Logarithms $ thus* 
Firft [7=250 its Log. is 2.397940 7 QiiK ii m a 
And <P a 41*' i"7 itsLog . 3.619789 J bubttiatt 

The Difference is the Log. 8.7 781 5 1 of 0,06 =ajl-i 
Or to the laft Log. add this 2*000000 of 100. 

The Sum will be the Log. 0.7 781 5 1 of 6 the Rate of In- 
xexe&ptrCent. as before. 

Thus far concerning fuch Queftions that are about /»- 
ttregy Annuities or Leafcs, &c. as are limited by any af- 
fign d Time, and Real Eftates that are purchafed to con- 
tinue fer ever $ and 'tis only fuch that can be computed by 
any certain Rules : However, it may not (I prentme) be 
unacceptable to the Reader, if I proceed a little further, 

an$ 
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and infert a brief Account of fuch Helps to eftimate the 
Values of Annuities, orLeafes for Lives, as are propofed 
by two very Ingenious Perfons. 

Se&. 2. Hw) to eftimate the Value of Annuities , or 

Leafes for Lives. 

THE Way generally ufed in buying of Annuities, ot 
letting of Leafes for Lives, is only by an imaginary 
Valuation, grounded upon Cuftom, and not upon any Con- 
fideration that is had to the Age of the Perfons whofe 
Lives are to be inferted in the Leafe, ?$c. *Tis true in- 
deed, that there can be no certain Rules prefcribed for 
their true Valuation, becaufe the Lives of all Mankind 
are uncertain 5 and 'tis poffible, and daily (een, that a 
young Man may die before one of a greater Age : But yet 
there is a greater probability of a young Man's living lon- 
ger than an old one 5 and not only fb, but there's a pro* 
portional Likelihood of the Length of Mens Lives, accor- 
ding to their different Degrees ot Age. Which being duly 
considered, tnuft needs be found of good ufe in eftimating 
the Values of Annuities or Leafes ror Lives, much better 
than by a mere Gueffing only, as ufual : And that fuch a 
proportional Likelihood is worth the Confideration, will 
appear from what follows. 

1. Sir William *Petty, in a Difcourfe of his, made be- 
fore the Royal Society {Anno 1*74.) concerning the Ufe 
of ^Duplicate Proportion, doth among It other things apply 
it to the Life of Man, and its Duration, thus : 

It is found by Experience {faith be) that there are 
more Perfons living of between 16 and ad Years old, than 
of any other Age or Decad of Years in the whole Life of 
Man, (which David and Experience fay to be between 70 
and 80 Tears.) The Reafbns whereofare not abftrufe 5 
vi*. becaufe thofe of i6 have pafs'd the Danger of Teeth, 
Convulfions, Worms, Rickets, Meazks, and Small-Pox for 
the molt part : And that thofe of x6 are fcarce come to 
the Gout } Stone, ^Dropfy^ Palfies, Lethargies* Apoplexies^ 
and other Infirmities ot Old Age. Now whether tnefc be 
fuf&cient Reafons, is not the prefent Enquiry 1 but taking 
the aforementicn'd Aflertions to be true, I fay, that the 
•Jloots of every Number of Men's Ages under 16 (whofe 

Root 
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Root is 4) compared with the faid Number 4, doth (hew 
the Proportion of the Likelihood of fuch Mens reaching 
to 70 (or 80) Years of Age. 

As for example : 'Tis four times more likely, that one 
of 1 6 Years old fhould live to 70, than a new-born Babe, 
'Tis three times more likely, that one of nine Years old 
fhould attain the faid Age of 70, than the faid Infant, 
Moreover, *tis twice as likely, that one of 16 fhould reach 
that Age, as that one of 4 Years old fhould do it 5 and one 
third more likely, than for one of 9. 

On the other hand, Tis five to four, that one of 25 
Years old will die before one of 16 j and fix to five, that 
one of 35 will die before one of 2 5 5 and three to two, that 
die fame Perfon of 3d fhall die before him of id : and fq 
forward, according to the Roots of any other Year of the 
declining Age, compared with a Number between 4 and 
5 (viz. with 4,58) which is the Root of 21, the moft hope- 
ful Year for Longevity, as the Mean between 16 and 16 $ 
and is the Year of Perfection, according to the Senfe of 
our Zaw ) and the Age for whofe Life a Zeafe is moft va- 
luable. 

To prove all which, I can produce the Accompts of 
every Man, Woman, and Child within a certain Parifh of 
330 Souls ; all which particular Ages being added toge- 
ther, and the- Sum divided by the whole Number of 
Souls, made the Quotient between 15 and id : which I 
call the Age of that Parifh, or Numerous Index of Longe- 
vity there. 

Thus you have a Learned Gentleman's Opinion con- 
cerning the Likelihood of the Length of Mens Lives, ac- 
cording to the Rules of Duplicate Proportion $ which was 
a very ingenious Thought of his : But I muft beg pardon, 
that I cannot agree with him in that part of it, which at 
ferts, That 21 Years is the Age for whofe Life a Leafe is 
the moft valuable. For although 'tis true, that according 
to our Law, a Man is faid to be then at his PerfeS or Full 
Age, as to the Enjoyment of an JEftate, or Managing his 
Affairs without a Guardian, £$c. yet I fhould rather ad- 
here to the Ciofe of his Difcourfe, wherein he fays, That 
he found, that if the Sum of all the Ages of the 330 Souls 
{in a certain Parijb) being divided by their Numbers, 
made the Quotient between 15 and id. Whence I take 
id to be the Age, for whofe Life a Leafe is the moft va- 
luable $ 
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luable $ and upon that Suppofirion I have calculated the 
fell owing Table, according to the afore&id Rules of 2)»- 

flicate 'Proportion. 



Jges 


Tears <Purcb. 


I 


2,50 


6 


5t5i , 


II 


7,4* I 


16 


P»oo I 


21 


7,85 ■ 




This Table fliews, by Infpedion, the Value of every 
five Years of any fingle Life, from the Birth to 71 Tears 
old* Suppofing that any Annuity, or Leafe, gfc. is really 
worth nine Years Puichafe for one Life $ which is accor- 
ding to the Rate that the Annuities fettled by a late Aft of 
Parliament for Lives, were valued at, and from thence 
the reft are computed. 

As for inftance : An Annuity, or Leafe of 100 /. fer 
Ann. is by this Table worth 900/. (viz. 9 X 100) for the 
Life of one that is about 16 Years. old $ and 'tis worth but 
600 /. for the Life of one that is $6 Years old, and but 
250/. for the Life of a Child of a Year old : And fo oh 
for any other propofed Annuity, or Leafe, and Age of 
the Perfon for whole Life it is to be purchased 5 which is 
fb eafy to apprehend, that I need fay no more of its Ufes, 
but proceed to the next. 

2. The Ingenious and Great Mathematician, Dr. Ed- 
mund Halley, Savilian *Profejfor of Geometry in the Uni- 
versity of Oxford, hath (in the Pbilofophical 7ranfa8ions 9 
Numb. 196.) given us a moft excellent EBay to eftimate 
the Degrees of the Mortality of Mankind, which he de- 
duced with a great deal of Art and Labour, from curious 
Tables of the Births and Funerals that were in Brejlaw, 
the Capital City of the Province of Silefia in Germany t 
for five Years iucceflivefy, viz. from the Year 1*87, to 
1 69 1 inclusive, drawn up Monthly by one Dr. Newman of 
that City, and communicated to the Royal Society here ) 
from whence Dr. Hailey hath form'd the following Table s 
which is, without doubt, very carefully and exactly done, 
and does give a more perfect Account of the State and 

Con- 
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Condition of Mankind in refpeft of their Chances of ifefpr* 
taUty at all Ages, and confequently how to eftlmatc the 
Values of Annuities \ or Zeafis for Lives, better than by 
any other Method ever propofed before it. The Table 
does (hew the Number of <Perjbns that were living in their 
^ refpedi w Ages Current annexed thereto, as follows. 



AgesfFerfo 
Cur. 



1 
2 

3 
4 
5 
* 

7 
8 

9 

10 

11 
12 

13 

14 

15 
J* 

17 
18 



ons 
Living, 




IOCO 

855 

7*8 
7<fo 
732 
710 
692 
*8o 
£70 
661 

*53 
*4* 

*40 

*34 
62$ 

6iz 

616 

*io 

604. 

5*8 

59* 



I 






Cur. 



22 

*3 
24 

*5 
2* 

*7 
28 

2p 

30 

31 

5* 

33 

34 

35 

3* 

37 

38 

39 

40 

41 

42 



Perfons 
Zivitg. 



58* 
579 
573 
5*7 
5*0 

553 
54* 
539 

53i 

523 

5^5 

507 
499 
490 
481 

47* 
4*3 
454 
445 
43* 
4*7 



Age$l<Perf. 
Cur\ Liv. 




\\ 



43 
44 
45 

47 
48 

JO 

51 
52 

53 
54 

« 

55 
5* 

57 
58 

59 
*o 
*i 

*2 

*3 



417 

407 

397 
387 
377 
3*7 
357 
34* 

335 

324 

313 

*02 

2£2 

282 

272 

2*2 

252 

242 

232 

222 

212 

MpBBM 



*5 

66 

<*7 
6% 

69 

7o 
7i 
.7* 
73 
74 
75 
7* 
77 
78 » 

19 
80 

81 

82 

83 1 

84 I 



Terf. 
Liv. 



zoi 
192 

182 

172 

16 X 

152 

142 

151 

no" 
iop 

98 

;88 

78 
*8 

58 

49 

41 

?4 
28 

*3 
20 



This Table may be applied to very .many Ufes, bat X 
ihall only infert what may fuffice for the prefent Purpofe. 

1. The firft Ufe is to fhew the differing Degrees of 
Mortality, or rather Vitality in all Ages ; for if the Num- 
ber of Perfons of any Age remaining after one Year, be 
divided by the ^Difference between that and the Number 
of the Age propofed, it fhews die Odds that there is, that 
a Perfon of that Age does not die in one Year. 

As for inftance, a Perfbn of 25 Years of Age has the 
Odds of 5 do to 7 {viz,. 80 to 1) that he does not die in a 

B.« Yearj 
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Year $ becaufe that of $6y Perfons living of 25 Yean of 
Age, there do die no more than 7 in a Year, leaving 560 
& 16 Yean old. Or, 

10 If it be required to find the odds, that any Perfon 
does not die before he attain to any propofed Age * Then 

Take the Number of the remaining Perfons of the Age 
propofed, and divide it by the Difference between it and 
the Number of thofe of the Age of the Party propofed $ 
and that fhews the odds there it between the Chances of 
the Party's living or dying. 

As for Inftance : What is the odds that a Man of 40 
may live 7 Years ? Take the Number of Perfons of 47 
Years, which in the Table is 377, and fubftraft it from 
the Number of Perfons of 40 Years, which is 445, and 
the Difference is 58, viz. 445 — 377=68, which fhews 
that the Perfons dying in the 7 Years are tf 8, and that 'tis 
377 to 58, or 5rtoi f that a Man of 40 does lire 7 Years c 
Aj&d the like for any other Number of Years. 

3. And if it be required to find at what Number of 
Years, it is an even lay, that a Perfon of any propofed 
Age fhall die, this Table readily performs it : For if the 
Number of Perfons living of the Age propofed be halv'd, 
it will be found by she Table at what Year the faid Num- 
ber is reduced to half by Mortality $ and that is the Age, 
to which it is an even Wager, that a Perfon of the Age 
proofed lhall arrive to before he die. 

As for inftance, a Perfon of 30 Years of Age is pro- 
pofed $ the Number of that Age is 531, the naif of it 
it 255 $ which Number I find to be between 57 and $& 
Years : $0 that a Man of 30 may reafonably expeft to 
live between ^^ and 28 Yeats. 

4. By what has been faid, the Price of Infurance upon 
ives ought to be regulated, and the Difference is dif- 

covered between the Price of ktfuring the Life of a Man 
of 20 and one of 50 Years old. 

For example $ It being ico to 1, that a Man of 20 dies 
toot in a Year, and but 38 to 1, for a Man of 50 Years of 
Age. 

5. And upon thefe Proportions depend the Valuation of 
Annuities for Lives : For it is plain, that the Purchafcr 
ought to pay only for fuch a Part of the Annuity, as he 
hath Chances that he is living h and this ought to be com* 
jmted yearly, and the Sum of all thofe yearly Value* be- 
ing 
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ing added together, will be the Value of the Annuity for 
the Life of the Perfon propofed. Now the prefent Value 
of Money payable after any Term of Years, may be eafify 
commuted by Cafe 2. 2*45*162. at any given Rate of In- 
tereft. 

r As the Number of Terfens living after that 
7erm of Tears, to the Number dead j fo are the 
Odds that any one Terfon is alive or dead. 

And by confequence, as the Sum of both, or the 
Number vf <Perfons living cf the Age firfi fro- 
fofed: To the Number remaining after fo many 
Tears (both being given by the Table) r : So is the 
frefent Value of the yearly Sum fay able after the 
"Term profofed : To the Sum which ought to be 
faid for the Chance the <Perfon has to enjoy fetch 
an Annuity fet many Tears. And this being re- 

I footed for every Tear of the \Perferis Life, the 
\\ Sum of all the frefent Values of thoft Chances is 

\*the true Value of the Annuity. 

Nowbecaufe the Work of thefe Proportions is fomewhaf 
froublefome to perform, the ingenious Author hath been 
£q kind as to take the pains (which was not a little) to 
calculate the following Table $ which {hews the Value of 
Annuities, or Leafes, &c. (at the rate of 6 fer Cent.) for 
every fifth Year of Age to the feventieth. 



Then 
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10,28 

*3>44 
*3>3S 
12,78 



AgestTears <Pur. 



M 



*5 

30 

35 

40 

45 



12,27 
11,72 

11,12 

IO,57 

9,*I 




This Table being of the feme nature with that in 
(Pag. 208, there needs no other Explanation or Example 
to fliew its Ufe, than what has been already faid about 
% hat Table : Only here I muft again beg leave to give my 
Opinion about the Difference of the Froportionsr in the 
two Tables j which is> that as the Table in foge 208. may 
pot be thought a fufiUieat Guide to be defended U IW in 

Et s *W> 
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estimating the length of Mens Lives, £&. becaufc it is only 
deduced from the bare Rules of Art, viz. that of duplicate 
Proportion j fo, on the other hand, I doubt the Estimates 
of the Value of any Annuity taken from this Table, will 
be found too great in this Country, (viz. in England) 
which I much fear bath not fo good or falubrioua an Air, 
as that at the City of SreJIaw, from whence thefe Calcu- 
lations are drawn : But if in imitation hereof the Curious 
in other Cities and large Towns would attempt fomething 
of the fame nature $ then, without all doubt, this Method 
of eftimating the Probability of the length of Mens Lives 
would prove the beft, and become more univerfally ufeful, 
than can be expefted from this one Jingle Inftance, more 
efpecially if iiich Obfervations were continued for any con- 
fiderable time, as 20 or 30 Years fucceffively. Ana then 
it would be well worth the time and pains to calculate 
proper Tables of the Value of Annuities, or Leafes, $$c. 
both for two, and for three Lives, according to the fol- 
lowing Rules 5 which are deduced from the former Table. 

And, Firft, two Lives being propofed, their Values 
may be thus found. 

If the Number of Chances of each fingle Life, found 
in the Table, be multiplied together, the Produdt is the 
Chances of thofe two Lives $ and after any certain Term 
of Years, the Product of the two remaining Sums will be 
the Chances that both the Perfons are living : And the 
Produft of the Differences being the Numbers of the 
Dead of both Ages, will be the Chances that both the Pet- 
fon* are dead. 

(* Jts the 'Produft of the two Numbers in the 
'fable for the two Ages propoftd : fs to the Dif- 
ference between that Trodutt and the tpioduft of 
r»« * the two Numbers qf the Terfons deceafed in any 
\ given Space of Time :: So is the Valpe of a 
J Sum of Money to be paid after that T'ime : 7b 
I the Value thereof under the Contingency of Mor* 
\Jaliiy. - 
' And if three Lives are propofed, to find the Value of ^n 
Annuity during the continuance of thofe Lives $ Then 

As the 2>rodii£l of the continual Multiplication of the 
three Numbers in the Table y anfuoering to the Ages pro- 
pofed : Is to the Difference of that <Produfl, and the <Pro^ 
duft of the three Numbers of the Deceafed of thq/b Agft 

in 
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in any given Term of Tears : : So is the prefent Value of 
a Sum of Money \ to be paid certainly after Jo many 
Years : To the frefent Value of the fame Sum-to be paid r 
provided one of thofe three *PerJbns be living at? tw Expi- 
ration of that Term of Tears. 

Thefe Proportions being yearly repeated, the Sum of all 
thofe prefent Values will be the Value pf (he Annuity 
granted foV fhofe Lives. 

Thefe Rules are ejcplainM at large by their Author, 
both Algebraically by Letters, and by Geometrical Figures : 
And he alfo proceeds on (by the fame Method) to com* 
£ute the prefent Value of the Reverfion of any Annuity, 
or Leafe, either of one Life after another, or after two 
Lives, f$c. The which being not only too long aDifcourfo 
to be inferted in this fmall Treatife y but alfo too difficult 
a Piece of Work for any ordinary Arithmetician to under* 
take y I have therefore omitted it, and refer thofc that are 
curious, and defire further Satisfaction therein, to the 
aforemention'd <Philof Tranf. Numb. iptf. and fliall only 
add this feridusObfervation : viz. Howunjuftlywe gene- 
rally repine at the Shortnefs of our Lives, -and thfnk our- 
felves wrong'd if we attain not to Old Age : whereas it 
appears, that the one half of thofe that are bom, do die 
in feventeen Years Time. For by the aforefaid Bills of 
Mortality at Sreflaw, it was found, that 1238 were in that 
time reduced to 616. So that inftead of murmuring at 
what we call a Short Life> we ought with Patience and 
Unconcern to fubmit to that Diflblution, which is the ne- 
csflary Condition of our perifhable Materials, and of our 
nice and frail Stru&ure and Compofition $ and to account 
it as a great Bleffing that we have furvived (perhaps by 
many Years) that Period of Life, whereat the one hajf 
of the whole Race of Mankind doqs not arrive. 

Having now gone through all the general Cafes of In- 
tereft, and Annuities, $$c. I defign\f to have foncluded 
We $ but becaufe the Bufinefs of Rebate <?r fDifeompt of 
Money paid before the Time it becomes due, comes often 
into' pcadice upon feveral Occafions $ and being but juft 
touch dupoQ in page i%6 y and 1 tf 2. altho' evep what is thertf 
donfe, being duly confider'd, might be fufficient: yet, left 
I /hould be thought too fhort or remifs in fo ufeful a Part 
of Intereft *as that-id, it may be convenient to proceed a lit- 
tle further, and lay down particular Rules for that Purpofe. 

C H A f§ 
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CHAP, V, 

2* find the Rebate and Difcompt of any pro- 
pofedSum, &c. and the true Equate a Time 
(ffcveral "Payments ; either at Simple, or 
Compound Intereft. 

Se& i. To find the true Difcompt of any Stmt, at any 

Mate rf Simple Intereft. 

SUppofe S=* the Sum propofed to be difcompted for i 
T= the Interval of Time it becomes due $ 
R =the Ratio of the Rate of Intereft per Cent. 
And 2) =5 the Difcampt or Rebate fought. 

Then it will be 1^^=;^ 

Which in Words gives this following Rule. 

f p Firfi multiply the given Time with the Ratio of 

I the Rate of Intereft, and to their Troduft add i, 
that Sum will be the tDiviJir. 
JUle.< Next multijfUy the firfi <Produ& and the Sum 
V that is to be difcompted for, and that Trodutt will 
A be the Dividend j the Quotient arifingfrom thence 
ibwilljbew the 2>ifcompt requir'd, 

Example, 

Zet it be required to find what Ttifbompt ought to H 
ftlfcwedfor 3*6*ol. if it be paid 273 Z)ay$ before it be- 
comes due % at the Rate of s per Cent, per Annum, Simple 
Inter efil 

Here is giyen -fe^tfo, J"*^ 0,74794, (found by tljf 
Table in pag. 141.) and R =s 0> o6 5 to find 2>. 

Firft o,7475>4 Xo>otf~ 0,04487*. 
And 0,0448 7 * + 1 , is 1 ,0448 7 6 for tlje Divifor. 
Next 0,04487* >c 55*0=^ i5Pt75?5* the Dividend, 
Then 1,04487*) 1 59,7 585^(15^897 = 2)- 
That i« 1 5* /, 18 f, fere % ytii be the Difcompt re^uirU 



- v. 
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The fame performed by Logarithms.] 
Firft,y=o,747P4it8Log, J.8738^7 ? .. 
And R=zo>q6 its Log. is 8.7781 51 J Add * 

The Sum is the Log. 8.^5^018 of 0,04487 6 
*Kext S~ 3 5^0 its Log. is 3.551450 add to the laft 

Sum 2.203468 T 
o 1 04487d+i=i»o4487^Lo g < o,oipod# J SubftraCt 

There remains the Logar. 2.184402 of 152,8975 that 1*4 
152/. 185. as above $ which being fubfbafted from 3 560 L 
the propofed Sum, there will remain 3407 /. 2 s. the Sum 
to be paid in ready Money 5 as may be eafily proved by 
making it a Principal, and then finding what it would 
amount to in 27 ^ Days at 6 per Cent, which, by Cafe i 9 
fagei$A. will be juft 35^0/. Confequently the Difcompt 
is truly found. 

Secondly, To find the true Rebate or Dlfcompt of any 
6um, at any given Rate of Compound Intereft. 

Let us fuppofe S, t> and 2>, to reprefent the fame Par* 
of the Question, as before 5 and 21, to denote the Amount 
of 1 /• ££?£• as in page 161. 

— jr t — = 2). 

And from this Equation is deduced the following Rule. 

p Multiply the Logarithm of R the Amount of 
[| 1 1. at the given Rate of Intereft, with the Tom, 

and the dumber which belongs to their <Produ& 

will be the fDivifor. 
Rule.< From that Number fubftraS 1, then multiply 
I the Remainder with the propofid Sum that is ta 
I be difcompted for> and that Wroduft will be the 
J 'Dividend^ the ^uotiem arifing from thence wilt 
L \Jbew the Xtifcompt required. 

Example. 

Snppoft it were reauired to find what fDifcompt or JJf- 
bate muft be allowed for the Payment of 9 5 6 1. 1 o s. nine 
Months (viz. i of a Tear) before it becomes due, at the 
Rate of Five and a Half per Cent. Compound Intereft. 

In this Queflion there is given S~ yfah. *— o»7.5» an ^ 
jR=: 1,055 3 to find 2>. - 

Firft, 
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Firft, R = 1,05 5 * t8 Log. is 0.023252 "> 

And *= oj5 /Multiply 

The Produft is the Log. 0.01 7439 of 1,04097 the Di- 
vifor : And 1,04097 — 1 =0,04097. will be the Multipli- 
cator: And 95*>5 X 0,04097 = 39,1878 the Dividend/ 
Then 1,04097) 39,1878 (37^45 =2)$ viz. 37/. 125. 
v 10 1 d. is the Difcompt required. 

Or, having firft found the Divifor, and by it the Mul- 
tiplicator, as above 5 then the reft of the Work is very 
eafily perform'd by Logarithms. 

Thus S=. 95(^,5 its Logan is 2.980^85^ 

Multiplicator 0,04097 its Log. 8.*i 1466 J * 

Sum 1.5931517 
Divifor is 1,04097 its Log. is 0.017439 jSubftrafl 

There remains the Logarith. 1.57571a of 37,<^45, viz* 
37/. 125. io%d. is the Difcompt required, as above 5 
which being taken from the 9 5 6l. 10 s. leaves 918/. 17 s. 
i$d. the Sum which is to be paid in ready Money j as 
nm be tried, by making it a Principal, and then finding 
what it would amount to in | of a Year at the Rate of Five 
and a Half per Cent, the which, by Cafe 1. pag. 161. will 
be found tote juft 95 6 1. 10 s. Therefore, &c. 

If thefe two Rules, and their Examples, be a little con- 
fider d, I prefume it will be very eafy to conceive how to 
find the true Difcompt or Rebate of any one propofed 
Sum of Money, due at the end of any given Interval of 
Time, and any given Rate, either of Simple or Compound 
Intereft, according as the Queftion is propofed. 

And if it be required to find the whole Difcompt of 
feveral Sums, due at the end of feveral different Intervals 
of Time, it is but computing them at fo many feveral 
Operations 5 and then the Sum of all thofe particular 
J)ifcompts being taken from the total Sum of all the Debts. 
will leave the true Difcompt required. 

As for inftance $ 
Suppofe A were indebted to B 7 50 1. to be paid at three 
fiver al Payments, in this manner $ viz. 250I. at the end 
of one Tear and a half, 100 1. to be paid at the end of two 
Tears, and 400 1 at the end of four Tears 5 the gueftion 
$s 9 To find how much of the 750 1. Bought to mate or 
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fDifiompt, & Six per Cent, per Annum Simple Interefi % to 
jbave his whole Debt difcharged by A infrefent Money ? 

According to the Data in this Queftion, the particular 
Difcompts (found by thefirft Rule in this Scftion^ will be 
thefe following : 

^250/; for i,5 Yestris 20*6420 
TheDifcomptof-C' ^- for 2 Ydu^is 10,7142 v^Add 

/40b/. for 4 Years i fr^Uj-i 93 \ 
Confequentl^ the whdle Difcompt is ^8/7758 
Then if from 750/. the whole Debt, there be fub- 
ftra&ed 108,7758 the whole " Difc o mpt , "there 

will remain.. 641,2242= 641 /• 45. 5 id. which is the 
true Sum that A muft give to B> inprefent Moiiey, to be 
difcharg'd of his Debt. 

Again, Suppofe the fame things giveri as above, and let 
it be required to find the particular Difcompts, i$c< at im- 
pound Intereft. 

Then, by the fecond Rule in [this Seflion, the Work 
will ftarid thus : 

^250/. fer r 4 5 Tear is 10*9238! 

The Difcoixipt of< IO °'- for 2 Years * 8 11,0003 v> Add 

) 400 /. for 4 Years is 83^1633 V 

Sum is 115,0874 

Th6n 115*0874 taken from* 750/. leaves 634^9116, vi& 
634 /. lis. $d. is now the Sum which A is to give B> in 
prefent Money, to be clear of his Debt. 

This is fo plainly to be underftood, that I prefume it's 
needlefs to fay any more in Proof of it, than what has 
been already faid in *Page 215, and 216. 
. And from hence naturally flows the following Method 
of finding the true Equated Time, wherein feveral Sums, 
due at feveral Intervals of Time, maybe paid at one en- 
tire Payment, without any Loft,, either to the Creditor o* 
Debtor. 

Seft. 2. The Equated Time of Payments truly deter?Hin% 

TH E ufual Rule laid down in divers Tfeatifes of Arith* 
metick and Intereft, SSfc. for finding of an Equated 
Time for the Payment of feveral Sums ofMoney due at the 
End of unequal Intervals of Time, is to this Etfeft* 

l?f Rule. 
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Multiply every Jingle StM df Motley with the 

Time it becomes duk $ and divide the Stun of thofe 

Rate. JsPrUu&s by the fatal Debt \ and the Quotient 

^will be the true T'irne. (fay thejr) at which, all the 

Money (night to be paid. 

I ftiall pais over all the Argtinients that are made ufe 
of pfO and con, by Mr. John Rerfty, in his Book of 
Arithmetick, and by Sir Samuel Morten d, in his Do&rine 
of Intereft, and other Authors, about th4bErroneoufi>e(s 
of this Rule, as alfo thfe Rules they lay down inftead of 
it 5 and ftiail only proceed to fhew how the true liquated 
Time may be found, from what hath been already done 
and proved. 

When any Number of Payments are propofed to be 
paid off at one entire Sum $ then, in order to determine 
the Equated Tiftifc for the Payment of that Sum> Jrou 
Jfcuft fltft find the particular Difcompts of all the pro- 
pofed Payments, whofe Times are to be Equated, ac- 
cording td the given Intervals of thdfe Payments, at any 
Rate, either of Simple, or Compound Intereft, as fhali 
be agreed on. by the Parties concerned $ and by thofe 
Difcompts find the prefent Sum that W6uld clear the 
Debt, if it were imntedtetely paid 3 (as above.) 

If the Stttoi of till thofe particular 2)ifcomfts f 
be divided by the TrodtiEi tf the prefent SuAt 
**£.)nmlti$lied with tho Ratio of the fame Rate of 
Intereft by which thofe 2)lfcompts were computed^ 
] the Quotient will Jbew the trud Equated Ttime 
required at Simple Intereft 4 

For an Example of this Rule 5 
Zet it be required to find the true Equaiedtfrne, where* 
in the aforefaid thrte Sums, due from A to B, (as in the 
Jaft Inflance) may be fafely paid without Zoft to either, &c 
There the Sum of all the pafticubtr Difcempts at Six 
perCefit. Simple Intereft, is round to be 108,7758 and 
75o~ 108,7758== 641,2242 the prefent Sum, if it were 
to be immediately paid. 

Then, by the Rule above, 641,2242 X 0,06 =2 ;8,47345 
will be the I)ivifor$ and 108,7758 the Dividend. Then 
$8,47345) '08,7758(2,8275 is the Quotient 5 that is, z 
Years and 502 Days will be thfc Time when A may t>ay 
unto S his whole Debt of 7 jg /. without any Lofa to eitW 
of them. Tfce 
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The fame found by Logarithms. 
Sum of Difcompti 108.77 58 its Log. 2.035544 
<prefent Worth is 641,2242 its Log. 2.807010 Tjy^ 
Jitff 10 of the Htf te is 0,06 its Log. 8.7781?! 3 
from the firft Log. fubftr. this Log. 1,585161 S um. 

There remains the Logarithm 0.451385 of 2.8273 
viz. 2 Years and 302 Days will be the true Equated Time 
required by the Queftion $ as before. 

For if the Difcotntots be (truly found, then it cannot be 
denied, but that the Prefent Worth of the whole Debt may 
by them be truly found: And, I fay, if that Prefent Worth 
be made a Principal, and the Equated Time {dsftere 
found) be made the Time of that Principal's being forborn 
at the fame Rate of Intereft, it will be found (per Cafe 1. 
fag- 135O to * m <>unt to juft the whole Debt 5 therefore 
the Equated Time is here truly found. 

And if it be required to find the Equated Time at any 
propofed Rate of Compound Intereft) you muft proceed 
in the fame manner to find all the particular Ditcompts 
of the given Sums, and by them the prefent Sum that 
would clear the Debt, if it were immediately paid 5 as in 

> If the Log. of the preftnt Sum be taken from 
the log. of the Total Sum of all the 2)ebts, and 
~«)tbe Remainder be divided by the Zcg.ofR, the 
1 ^.Amount of 1 1. at the fame Rate of Interest by 
which thofi ZDifcompts were computed $ the Quo- 
tient will Jbew the Equated Time required. 
As for Example : 
Stippofe it were required to find the Equated Time at 
Compound Intereft, wherein the 7 50 1. due from A to B, in 
the fame manner as before \ may be paid at one entire Tay+ 
ment, without Lofty &c. 

Then the Sum of all the particular Difcompts, found at 
6 per Cent. Compound Intereft, is 115,0874 
And 750—115,0874= 634*9126 is the prefent Sum that 
would difcharge the Debt, if it were immediately paid, 
as in page 217. Then, by the Rule above, it. will be 

; 750 its Logarithm is 4.875061 7c u kA r 

Prefent Sum 634,9126 its Logar. i s a.802714 j # 

■R — 1,36 its Logar. is 0.02530*) 0.072347 (2,8588 
That is, « Tears, and 313 Days, is here found to be thd 

Equa< 



